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EDUCATIONAL TECHNOLOGY 



TUESDAY, APRIL 4, 1996 
U.S. Senate, 

Subcommittee on Labor, Health and Human 
Services, and Education, and Related Agencies, 

Committee on Appropriations, 

Washington, DC. 

The subcommittee met at 9:42 a.m., in room SD-192, Dirksen 
Senate Office BuildiM, Hon. Thad Cochran presiding. 

Present: Senators Cochran, Hatfield, JefTords, and Bumpers. 

DEPARTMENT OF EDUCATION 
Office of the Secretary of Education 

STATEMENT OF HON. MADELEINE KUNIN, DEPUTY SECRETARY 
ACCOMPANIED BY: 

SHARON ROBINSON, ASSISTANT SECRETARY, OFFICE OF EDU- 
CATIONAL RESEARCH AND IMPROVEMENT 
LINDA ROBERTS, SPECIAL ADVISOR, EDUCATION TECHNOLOGY 

OPENING REMARKS OF SENATOR THAD COCHRAN 

Senator CoCHRAN. The committee will please come to order. 

This morning we are very pleased to begin a special hearing of 
the Labor, Heuth and Human Services, and Education, and Rent- 
ed Agencies Appropriations Subcommittee to look at the effective- 
ness of educational technology programs that are funded by the 
Fedei^ Government. 

This hearing will concentrate on four programs, Technolo^ for 
Education, Star Schools, Ready to Learn Television, and Mathline, 
all of which are authorized under the Improving America’s Schools, 
Elementary and Secondary Act. 

We will also be learning about other prongs that support the 
integration of technology in the classroom. Triis hearing is aesigmed 
to evaluate the budget request that is submitted by the President 
for funding various tMhnoio^ education programs. 

As everyone Imows, there is a tremendous amount of pressure on 
the budget because of the increasiim Federal deficit that we see in 
the operating budget each year. ’Irie President’s budget reauest 
prdects an increase in the operating deficit from about $192 bulion 
to $196 billion next year. 

^ this is a problem that we have to keep in mind. And that is 
another reason why this hearing, in my view, is so important. 

We will try to determine where the priorities ought to be for Fed- 
eral spending in these technology progprams. We want to be sure 

( 1 ) 
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that our classrooms throughout the country, irrespective of their 
abilities to finance purchases of equipment and the like that are 
associated with these emerging technologies, will have the re- 
sources to make available to students these opportunities that are 
being developed throughout the country. 

There have been some very innovative and imamnative thing., 
happening in this area, and 1 think the Senate will benefit from 
this hearing record that we will develop today. 

Let me, without delaying the hearing any further with my com- 
ments, call our first witnesses. 

SUMMARY STATEMENT OF MADELEINE KUNIN 

Our first witness is the Department of Education, represented by 
Ms. Madeleine Kunin, who is Deputy Secreta^ of Education. She 
is accompanied by Assistant Secretary for the Office of Educational 
Research and Improvement, Dr. Sharon Robinson, and Dr. Linda 
Roberts, Special Advisor to the Secretary for Education Technology. 

We appreciate very much your being here this morning, and as 
you have probably already been advised by staff, we do have a lot 
of witnesses and a lot of subjects we are going to cover, and we are 
asking every witness to limit their statement to 5 minutes. 

Thank you very much. You may proceed. 

Ms. Kunin. Thank you very mucn. Senator. It is a great pleasure 
to have this opportunity to appear before you and your committee. 

As you indicated, with me are Sharon Robinson and Linda Rob- 
erts, two experts in this field as well. For the record, I am submit- 
ting written testimony, and will just make some brief oral remarks 
ri^t now. 

^e basic purpose of our remarks is to really examine, as you in- 
dicated, what is the most appropriate role for the Federal Govern- 
ment in this field. It was only 2 years ago, a very short time, in 
some ways, that the U.S. Department of Education was noted more 
by its absence than by its presence in the field of technology and 
education. 

Today, what has changed is that education has a seat at the 
table at the Federal level, and is becoming sought after as a useful 
partner by States and by communities, thanks, in part, to your 
support and encouragement of these efforts, and also, in large part, 
to tne rapidly growing demand for information, for the latest deci- 
sions about what works, what is effective in the classroom. 

So we are working with our constituencies in figuring out how 
we can most appropriately meet their needs. 

Our task, as ^ou noted, with the budget deficit, is to use our lim- 
ited resources in the most targeted and effective way, so that we 
can not only meet the technology needs of this country, but also 
meet the over-arching mission of the U.S. Department of Edu- 
cation, which is to improve access to high-quality education for all 
of America’s school children. 

In some respects, the Department is a late comer to this discus- 
sion, because many States are really far ahead of us, in both the 
time and the money they have spent on technology. But in other 
respects, our timing is very appropriate, because we now know how 
to nil the unmet needs, not as we define them, but in response to 
our own customers, the communities, and the States around this 
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country, so we can help further their education agenda as they de- 
fine it. 

The list which I described is not the list of our own making, the 
list of where we see the Federal priorities, it is really derived from 
the feedback that we have received from educators and from pri- 
vate sector individuals at the State and local level. 

And these are some of the things they would like us to do, which 
we have begun to do, in order to help them educate their children 
most effectively. 

One, and it is the greatest question of all, is to create greater eq- 
uity between affluent and poor rural school districts, by addressing 
some of the disparities in access, and flaring out how to have less 
of a division between rich and poor in this area. 

As you so well know from your own work, we have an oppor- 
tunity through technology to create greater equity, but we also 
have the parmlel danger of increasing the disparity if we do not do 
it right. 

One example of how the Federal Government can play a mqjor 
role is, for example, through the Federal Communications Commis- 
sion. We had legislation pending to provide access, hopefully, at 
cost, or at least in an affordable manner. 

Another mqjor Federal responsibility is to support planning and 
building partnerships within States. Oddly enough, we can be the 
catalysts to make the different States communicate more with one 
another. 

The vehicle for that has been Goals 2000, where 44 States have 
already developed plans involving their own stakeholders in devel- 
oping a common strate^. 

For exair.ple, the chief States school officer, Wayne Sansaid, in 
North Dakota, has used this planning process to brtog together 189 
school districts into regional consortia, really linking tednmology to 
education in reform plans in his own State. 

A third area where we have had many requests for assistance is 
plain old technical assistance and professions development. 

The way we are addressing that very strong need is through the 
technology consortia, a very innovative, interesting model that 
brings together the experts in the region to help schools make the 
right choices for themselves. We exp^ some 260,000 teachers to 
be affected by these consortia at the outset. 

And fourth, the Federal Government has the great capacity in all 
areas, and certainly it is significant in this area, to be a convener, 
and to help States learn from one another by bringing them to- 
gether. 

And because this is all such new information, constantly chang- 
ing information, it is a very important role. And, of course, we also 
support and promote cutting'-edge research. 

Tne success of our convening authority was evidenced by the two 
conferences we have held with 60 States, where they brought 
teams. We really felt the energy and excitement in the room. And 
lots of new ideas were disseminated across the countiy as a result 
of our bringing these people together in Washin^n, and having 
them learn from one another, as much as they did from our exper- 
tise. 
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The final, but 5t is not truly the end of the list, only time forces 
me to limit it here, is that we are playing a role in stimulating the 
development of software related to academic standards. 

This is, again, a gap of edutainment. Private sector usage of edu- 
cational software is flourishing. The same cannot be said of the 
really hard stuff that is related to educational standards. And, 
again, our funding is geared toward leveraging that kind of invest- 
ment. 

I would like to conclude by pointing out two more things. One in- 
dication of the power of technology in education became clear *o me 
when I attended a conference on super computers, and the children 
attended this conference in teams, with high school students, high 
school teachers, and college professors. 

What struck me was that it was not a hierarchy, with the college 
professor being the most knowledgeable, and then the high school 
teacher, and then the high school student. 

In fact, when I questioned them, they all learned from one an- 
other, and the usual hierarchy and the usual barriers that exist be- 
tween different levels of expertise suddenly just crumbled and dis- 
appeared. 

I think what technolo^ can do in a most powerful way is end 
the isolation and categorization of the public scnool teacher. 

The public school teacher can now be on equal standing with the 
college professor, can have access to the same kind of Imowledge. 
And students can go up and down this hierarchy according to their 
ability to learn, so that now the high school teacher is part of a 
la^er community of learning, as is the student. 

& the first time we have the possibility of breaking down the 
walls of a closed-door classroom, the walls on knowledge, once lim- 
ited to certain people and to certain geographic areas, are all com- 
ing down. 



PREPARED STATEMENT 

Not only does this phenomenon have huge implications for how 
we learn, but also for who is in control of Imowledge and who can 
learn. The end of public classroom isolation has tremendous impli- 
cations for school improvement itself. 

It means everyone can truly achieve his or her greatest potential 
and leam to high standards. 

[The statement follows:] 
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STATEMENT OF MADELEINE KUNIN 



Mr. Chairman and Members of the Committee: 

Thank you for this opponunity to appear before the Subcommittee. I am here to 
discuss federal funding for programs that support the integration of advanced technologies 
into the nation's elementary and secondary schools. 

The nation is experiencing a scientific and technological revolution of unprecedented 
proportions. Everywhere we kx)k, information technology is changing the way we work and 
live — everywhere, that is, but in our classrooms. 

The Secretary and 1 believe that technology can serve as a vehicle for improving 
student achievement, providing more equitable access to educational opportunities, and 
bringing about fundamental improvements in education. Advancing technology use is 
central to the Department's mission of equity and excellence, and we are giving it a high 
priority. We have already achieved significant success in advancing technology use, and the 
appropriations we are requesting in FY 1996 and future years will help to accelerate further 
improvements that beneht all our nation's learners. 

Last year. Vice President Gore challenged industry to wire every classroom to the 
Information Superhighway by the year 2000. It is a daunting challenge, as only 3 percent 
of classrooms are connect^ today. Dozens of states and hundreds of school districts have 
set equally ambitious goals, aimed at enhancing the effectiveness of schools and preparing 
our youth to live and work in the "Information Era." 

Achieving these goals will come about largely through the efforts of state and local 
government and the private sector. However, progress can be greatly accelerated if the 
federal government provides some support for this work. Our contribution is to support 
state, local district, and school innovations, to advocate broadly for schools' access to new 
technologies, and to ensure that the increased use of technology benefits all learners 
Appropriations of $79 million in FY 1S>95 and $122 million in FY 1996 are long-term 
investments that will enable the I>epartment to help initiate these important changes in 
schools. (Please see attached table.) 

In the FY 1995 budget, Congress appropriated $49 million in new funding which, 
combined with the Star Schools program and other Department efforts, constitutes our 
technology initiative. The Office of Educational Technology, ably led by Dr. Linda G. 
Roberts, is charged with pulling these activities together into a coherent effort and providing 
national leadership and visibility. 

I should note that the Department has already accumulated a record of significant 
achievement in advancing technology usage. Since 1988, for example, the Star Schools 
program has made distance learning (instruction delivered over distances by network or 
satellite) in established instnictional method, especially in rural and urban schools with little 
access tc* educational resources. This school year, several million children will participate 
in distance instruction, many through programs now supported by a Star Schools grant or 
through programs that have received support in the past from Star Schools. Investments in 
R&D for disabled learners have resulted in a range of powerful new technology-based 
instructional tools. In the last year, the Department has provided considerable assistance to 
states and communities seeking to increase technology use, and has become a leader in 
providing services for educators over the Internet. 

TECHNOLOGY'S IMPORTANCE TO SCHOOL IMPROVEMENT 

Perhaps the least heralded, but most Important advantages of technology is its effect 
on the function and 'status of teachers. At a recent conference on high-performance 
computing here in Washington, I ^sked a teacher how she had come up to speed on alt this 
technology. She uid, "oh, they teach me," pointing to her students. 
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Something radical is occurring. The lines of hierarchy between teacher and student are 
becoming blurred. The isolation of the teacher is broken down as technology is being used 
as a tool of communication in a common language. Knowledge once limited to certain areas 
and individuals is becoming more widely available. This phenomenon has huge 
consequences for how students learn, who is in control, and who can learn — and for school 
improvement itself 

Goals 2000, the nation’s strategy for meeting the eight National Education Goats, asks 
us to hold all our children to high standards of achievement. The law provides resources for 
stales and school districts as they develop new. high standards for what students should 
know and for planning to help focus all educational efforts on reaching these standards. 
These new standards being developed by states are ambitious indeed, and they challenge ail 
our students to perform at levels now expected only of our best students. Technology can 
help many more of our students meet these high standards. 

Effective uses of technology in educational sellings include supporting administrative 
tasks like storing student records, bridging distances through interactive video and data 
networks; skills acquisition, such as helping kids master pronunciation and spelling; 
developing writing skills; and simulating complex tasks such as managing a stock portfolio. 
In all of these cases, technology enables tasks to be tailored to the user's speed, skill level, 
and interests, increases interactions with others, and provides access to more information 

Results from schools around the country and from research indicate that technology 
docs help students meet high standards Comparisons of interactive video instruction and 
the most basic types of computer-based instruction and with more traditional instructional 
fonnats indicate that these methods are as much as 30 percent more effective Research on 
students with disabilities has indicated that almost three-quarters of school-age children with 
disabilities were able to remain in a regular classroom and 45 percent were able to reduce 
school-related services through the use of telecommunications and other technologies 

Furtherntorc, projects around the country like the Christopher Columbus Middle 
School in Union City, N J , the Val Verde School District in California, and the Science 
Collaboration Project ("Co- Vis”) between high schools in Illinois and scientists at 
Northwestern University have reported results such as dramatic increases in test scores, 
decreases in teacher and student absenteeism, increases in the time devoted by students to 
academic subjects, success in awakening interest in students who have not responded to 
traditional instruction, and imponant learning experiences for students interacting with other 
students, teachers, and professionals around the world Based on the results of research and 
projects like these across the country, there is a compelling case for teachers and learners to 
have full access to technological tools 

It IS important to recognize that not all schools have applied technology to education 
with equal success Common features of many successful schools are worth mentioning; 
first, there is a plan that defines what the technology is to do, what it will cost, and how it 
fits into teachers’ instructional strategics Second, the preparation of teachers to use these 
technologies is given high priority. Third, investments in hardware and software are 
matched by spending for staff development and on-site technical support Fourth, computers 
arc connected to each other via local area networks, and to the outside world via the Internet, 
to increase productivity and access to information And finally, technology is treated in 
these schools as an instructional tool just like the blackboard and textbooks, and therefore 
is present in every classroom, not just in a computer lab, librarj* or media center 

The cost-effectiveness of technology is more difficult to measure Impressive learning 
gains have been documented by researchers, yet many other important educational results 
are difficult to quantify. The research results, combined with technology's power to expand 
learning time beyond the traditional school day, suggests significant long-term value, but 
implementing technology can consume three percent or more of the educational budget 
This represents a large faction of non-personnel costs Furthermore, technology 
implementation is difficult, and improvements in student performance are hardly automatic 
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Still, it is important to point out that the private sector continues to make massive 
investments in Information technologies because they contribute to profitability and are 
necessary to keep up with competitive pressures. Schools should heed this rignificant trend. 

Aside from its effects on lc-:ning, another reason for giving all students access to 
advanced technology is the direction of the American economy Most new high-paying jobs 
require skills in finding, analyzing, and manipulating information, and information 
technologies play an important role in keeping U S. businesses competitive in world markets 
The Wall Street Journal reported recently that these technologies arc essential to many 
industries, and "sophisticated computer networks have become information factories that 
speed innovation and compress product cycles . American companies arc their undisputed 
masters."* Many American parents rightly believe that students who arc adept users of 
information technology have a leg up in a highly competitive job market In addition, 
technology enables many individuals with disabilities to work and become productive 
citizens 

Giving our students access is important not just to help them today but also to build a 
nation of learners who are prepared to use information for their entire lifetimes. The private 
sector should be looking to develop a future market of Americans who will use new 
telecommunications resources, not just looking to make a p'-ofit from selling services to 
schools If we provide connections to the schools today, the payoff in the future will be very 
great, especially for telecommunications firms. 

HOW TECHNOLOGY WILL BECOME PART OF EDUCA TION 

I he integration of technology into education will depend largely upon slate and local 
governments and the private sador State and local go\ ernments provide o\er 93 percent 
of the nation s investment in elementary and secondary etlucation. Accordingly, most oI 
the spending on hardware, software, professional development and support services will 
come from state and local public funds. Many states and school districts arc now 
developing or implementing technology plans, ^■ct districts have lew sources of 
independent, objective advice and support for technology implementation. Moreo\cr» a 
recent survey completed by the National Center for l-.ducation Statistics indicated that 
while 35 percent of sclurol buildings have some connection to the Internet, only 3 percettt 
of classrooms arc connected. A few schools have mo\ed to make technology available 
widely in sehool buildings; the grea' majority have not. 

Broadly speaking, the private sector’s role is to provide telecommunications services 
and applications for education and lifelong teaming The private sector will build the 
telecommunications infrastructure, for example, Pacific Bell has committed to providing 
data links for all California schools, colleges, and universities The private sector will also 
make a large share of the nation's investments in software and applications development for 
education and lifelong learning So far, most private sector R&D is being invested in the 
development of entertainment software rather than in high-quality software that supports 
instruction 

FEDERAL LEADERSHIP IN TECHNOLOGY FOR EDUCATION 

Despite the work being done by states, local educators, and the private sector, the 
Department’s discussions with educators over the last two years indicate that at least four 
significant barriers to more widespread and effective use of technology in education persist 

While computers are found in almost every school regardless of per-pupil expenditures, 
the most advanced uses of technology have made it into all loo few schools Poor and rural 
schools in particular will continue to face enormous hurdles to technology implementation 
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Second, the great majority of teachers do not have the expertise to make greater use 
of technology in their classrooms, nor do they hav: time to learn in the school days hectic 
schedule. Until teachers have more opportunities to develop these skills, no amount o 
hardware and software will make a difference. 

Third, computer technology is complex and changes rapidly, so states and school 
districts need ongoing assistance to plan for and implement technology. School districts 
tvnically rely on hardware and software vendors to help them make decisions about 
technology usage. Few districts have access to more objective advice to guide their 
decisions. As a result, they rarely benefit from the experience of other states and districts 
or from research. 

Finally, while software developers have invested substantial sums in the development 
of products designed to entertain, they have not paid as much attention to the school 
If developers have incentives to develop state-of-the-art educational products along with e 
plethora of games and business applications, our learners will benefit considerably. 

At the Secretary's Conference on Educational Technology last month, teams of 
educators from all 50 states with responsibility for technology planning and implementauon 
were asked what the Department could do to support greater technology usage the 
recommendations fell into four basic categories. 

First they isked thit the Department provide technical assistance and successful 
models in’areas such as school connectivity and infrastructure, professional development 
methods, creating partnerships with the private sector and communities, financing 
technology, assessing technology's impact, and integrating technology into curriculum and 
classroom practice. 

They also asked that the Department provide policy guidance and leadership in areas 
like interoperability standards, professional development standards, equitable accMS. 
sharing information between states, acceptable use policies and practices, and pubic 
awareness. 

And they asked the Department to provide funding for ongoing technology planning, 
assessing projects and programs, and research on how technology increases learning. 

THE DEPARTMENTS TECHNOLOGY INITIATIVE 

The Department has the capacity to accomplish many of these tasks. It is working to 
expand access to technology for all students, not just the students in leading-edge districts, 
ft supports planning at the state and local levels. It helps educators to learn from the 
experience of successful schools and districts and from research. It supports on-going 
technical assistance for states and districts It can support the development of a"“ 

new technologies that help learners And it can ensure that all federal programs and policies 
broadly support the infusion of technology into schools. The Departments technology 
initiative focuses on these activities. 

The Secretary will release a national, long-range plan for the use of technology in 
education in September, 1995. This plan will be a national vision statement on how 
technology can improve learning It will be released after extensive dia ogue w it ® ^ • 

experts, representatives of state and local government, the private sector, and the public. The 
pl^ will describe a federal course of action, actions underway at state, local, and school 
levels, and efforts undertaken by the private sector. 

In the meantime, however, we are moving forward with activities that seek to address 
the needs identified to us by educators 
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Goali 2000 Planntnfc Grants. A comprehensive approach to improving school 
pcrlormancc has to include technology Tor this reason, the Department provided support 
m FY 1094 for planning in the use of technology in education at the state and local district 
level as part of the Goals 2000 Educate America Act The Department has provided 
planning grants to 45 states and the District of Columbia on the use of technology. The 
Department is also providing technical assistance to states to help them resolve difficult 
issues raised in the planning process According to Wayne Sanstead, the North Dakota 
superintendent of instriiction, the Goals 2000 technology grants have enabled his state to link 
technology planning with the overall reform plans in his state, "wc now have 189 districts 
organized into eleven regional consortia focused on school improvement, and utilizing 
technology to benefit all students is a major focus of their work ” The State of 
Massachusetts’ Five Year Master Plan, developed with partial support from Goals 2000, 
integrates technology implementation into the plan and describes services and support that 
the State plans to provide to districts In Louisiana, the Goals 2000 technology planning 
grant has brought important stakeholders to the same table to work together, including the 
state department of education, higher education, public television, the state 
telecommunications office, and the private sector 

Challenge Grants for Technology in Education. School districts m poor and 
isolated parts of our nation will have the most difficulty acquiring and using technology For 
this reason. Congress appropriated $27 million in competitive grants to support partnerships 
that include at least one local education agency with a high percentage or number of children 
living below the poverty line and technology developers, telecommunications service 
providers, and others who share the dream of helping America enter the 21st century with 
new teclinology^supported, high-performance learning environments Partners may include 
companies that produce software, schools and businesses, stale and local government 
agencies, hbianes and adult learning providers, colleges and universities, telephone and 
cable companies and others 

Interest in the Challenge Grant program has been extraordinarily high Before the 
piogram was formally announced, the Department received over 1,200 requests for 
information bv mail Some 35,000 copies of the application package have been mailed out, 
and Since the announcement of the program on March 7, over 1,500 individuals have 
accessed the electronic copy of the application on the Department's Internet serv'er 

The Challenge Grants are being administered by a task force with members from 
sev oral agencies This innovative approach is allowing the Department to leverage the 
resources of federal agencies and operate the grant program in a cost-effective manner 

The Star Schools Program, in the I980's, educators began to realize the potential of 
distance learning to provide educational services to the most underserv'cd areas of the nation 
Since 1988, the Star Schools program has served to greatly expand the programming 
available to educators via distance learning connections Funded at $30 million in FY 1995, 
the Star Schools program will provide services including student instructional programming, 
staff development activities, technical assistance, and dissemination activities for more than 
one million learners this year Student programming is being extended for the first time this 
year to Hawaii, the Pacific Northwest and Puerto Rico Children residing in Native 
AmerKan communities in the Midwest will receive courses in mathematics, science, foreign 
languages and workplace literacy Students in small, rural towns in the South and major 
urban cities around the country are being stimulated to seek careers in science after 
participating in engaging hands-on experiments and on-air presentations 

Studies of the program document its ovenvhelming success at all levels of learning 
Special education students participating in the program showed increased improvement in 
critical thinking and problem solving skills, increased interest in school, and greater 
confidence in themselves as learners Limited English proficient students showed significant 
improvement in content knowledge and skills, increased interest in subjects, improved 
attcfxlance, and increased eftbrts to take responsibility for their own learning Students who 
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participated in Chapter 1 programs showed statistically significant improvements in 
language skills, quality of work, and attendance, and higher self-regard. Finally, teachers 
reported changes in their own methods, such as using different and varied curriculum 
materials, increased use of cooperative learning strategies, and an increase in the use of 
multiple technologies in the classroom, including the use of the Internet These results 
clearly reflect the need to continue this program as it provides increased opportunities for 
students to learn and teachers to acquire the needed skills to teach in this communications 
age 



Funding in FY 1995 will be used to continue the second year of grants awarded in 
1994 Part of the funding (approximately $3 million) will support a new telecommunications 
project focusing on increasing high school completion rates and enhancing adult literacy 
rates 



National Conferences. There are many promising efTorts now underway in states and 
communities across the nation, and a key federal role is to facilitate the sharing of ideas and 
expertise among the nation’s educators. In May, 1994, and again in March, 1995, the 
Secretary convened teams of educators from all 50 states with responsibility for technology 
planning and implementation In September, 1994, the Department, the National Science 
Foundation, and the Department of Commerce Jointly sponsored a third conference of state 
teams — this time focused solely on building an information infrastructure for the nation's 
schools These eonferences not only facilitated sharing of information and strategics 
among the states, they also clarified the areas where the Department and other agencies 
can provide real assistance in advancing technology use. 

Sen ing Our Customers with Technology. The Department is using the Internet and 
telecommunications technology aggressively to provide information and services to its 
customers Information about Department activities is available through Gopher and World 
Wide Web servers, a dial-in bulletin board, and through the Department’s toll-free number, 
(800) USA-LEARN. The Department's award-winning Ask ERIC service enables educators 
across the country to ask questions and receive answers culled from the resources of the 
ERIC clearinghouses The Satellite Town Meeting, a one-hour interactive broadcast, 
engages thousands of local education leaders every month in dialogue about education 
reform On-line forums organized around important policy questions involve hundreds of 
educators across the country in direct discussions with policymakers The Direct Student 
Loan program is enabling colleges and universities to access information and file reports 
electronically with the Department 

Technical Assistance and Professional Development Consortia. Schools and 
districts have few objective sources of advice and technical assistance for technology These 
consortia will provide states and local districts with advice and training for educator.s, 
especially teachers, to expand their capacity to use technology in cfTective ways 1 he $10 
million appropriated for these consortia will expand the reach of organizations that know 
how to build telecommunications networks, train teachers, and integrate technology into the 
curriculum The consortia will also work with colleges of teacher education to impro\'c the 
knowledge base of pre-service teachers as well Through direct and indirect services, these 
consortia will reach ten percent of the nation’s 2 5 million teachers every year Over the next 
five years, we will provide support to half of the nation’s teaching force 

Telecommunications Policy. Telecommunications policies made at the national level 
should be made with the edueation of children in mind The Secretary supports affordable, 
equitable access to knowledge and resources for schools, libraries, and other educational 
institutions Telecommunications providers and state public utilities commissions arc 
important partners for scliools in providing affordable access There is tremendous variation 
in the telecommunications rates paid by schools from state to state, and even within some 
states The Department will work with state and local governments to identify ways to 
ensure affordable access to the information superhighway, and will provide information to 
states on innovative ways to plan for and finance technology The Secretary will also work 
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closely with Congress and with Reed Hundt, Chairman of the Federal Communications 
Commission, to make telecommunications services affordable to schools and other 
educational institutions. 

Research and Development. Federal R&D should focus more effectively on 
identifying promising uses of technology for learning. In order to focus the federal 
investment in research and development for technology in education, four high-priority areas 
have been initially identified through an interagency planning effort, led by the Department 
of Education, through the National Science and Technology Council's Committee on 
Education and Training (1) research on learning and cognitive processes to improve the 
understanding of the teaming process and how technology can best support that process. (2) 
new models for evaluating learning and learning productivity. (3) development of high- 
quality. affordable learning tools and environments for use in a variety of settings including 
schools, workplaces, and homes, and (4) demonstrations of innovative technology and 
networking applications on how the information superhighway can be used for advanced 



In addition, the Department's Office of Educational Research and Improvement (OERI) 
is developing a long-term R&D agenda that will examine the impact and effectiveness of 
telecommunications and information technologies in areas such as early childhood 
development, school achievement, school finance and governance, libraries, and lifelong 
learning. 

Special Education R&D. The Department has a longstanding responsibility to help 
those who face special challenges to become active participants in learning Over the last 
five years, the Department has invested $55 million for the development of new tools and 
methods that help students with disabilities through the use of cutting-edge technology One 
example is from developers at CAST in Massachusetts They have designed curriculum 
soffware that enables a person without motor movements to manipulate the computer screen 
by nothing more than eye movements. By designing software to meet individual needs of 
students, these projects can also improve educational results for everyone, including 
individuals with disabilities 

The National Institute on Disability and Rehabilitation Research (NIDRR) within the 
Department of Education is supporting research and development concerning access to the 
Nil for individuals with disabilities. This research holds the promise of benefitting the 
educational system at all levels. 

Rcady-to-Lcarn Television. This program will support the development of video 
programming for pre-school and elementary school children and their parents to promote 
school readiness $7 million has been appropriated in FY 1995. 

Telecommunications Demonstration for Mathematics. This program will provide 
a grant to a nonprofit telecommunications entity to carry out a telecommunications-based 
demonstration project to improve the teaching of mathematics $2 25 million was 
appropriated for FY 1995 

Leveraging Other Federal Programs. In addition to programs that directly address 
technology use in classrooms, the Office of Educational Technology is pursuing efforts to 
integrate effective technology usage into major education programs, including Title I of the 
Improving America's Schools Act These will ensure that federal dollars are supporting the 
most effective practices of integrating technology. 

MILESTONES FOR SCHOOL TECHNOLOGY ACCESS 

Since Vice President Gore's challenge to the telecommunications industry to provide 
linkages for the nation's classrooms by the year 2000, the Department, through its Office of 
Educational Technology, has begun to develop a set of milestones for schools’ access to 
technology that include the Vice President's challenge and go beyond it to address other 
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important aspects of technology for learning. These milestones arc based on goals that 
states, districts, and communities across the country have developed for themselves and 
recommendations released by hundreds of education, training, and business organizations. 

They also reflect the goals expressed by the U.S Advisory Council on the National 
Information Infrastructure in its report, "Common Ground: Fundamental Principles for the 
National Information Infrastructure." After extensive review and comment, these milestones 
will be published in final form as part of a national plan released later this year In future 
years, the Department will measure its success against these milestones 

By the year 2000 - 

• .Ml classrooms, libraries, and community-centered organizations will have connections 
to the National Information Infrastructure 

• All Americans will acquire the knowledge and skills necessary' to use computing and 
telecommunications technologies in support of education and life-long learning 

• All schools will use technology effectively in support of the achievement of state and 
local content and performance standards. 

• All teachers will have the knowledge and skills necessary to use technology 
successfully in their classrooms 



The integration of technology into schools is a means of providing access to greater 
opportunities for all Americans, and especially our young people If we are successful, our 
young people will not only be better educated, but they will be better able to live and work 
in an increasingly information-oriented society The nation's schools have begun to invest 
in technology, but the road ahead is difficult and full of risks I believe that the Department 
can provide meaningful support and assistance to educators in this process, and thereby 
increase the chances that technology will fulfill its promise of opening up new opportunities 
for our citizens 



CONCLUSION 



FUNDING FOR EDUCATIONAL TECHNOLOGY 
(SOOO’S) 



1995 1996 



Program 



Appro. Request 



Educational Technology (ESEA III) 



Technology for Education (Part A) 

K- 1 2 l echnology Learning Challenge 
Adult Learning Challenge 
National Activities: 

Regional Technical Support and Professional 



$27,000 $50,000 

0 20,000 



Development 
Federal Leadership 



10,000 10,000 

3.000 3.000 

40,000 83,000 



Subtotal 



Star Schools (Part B) 

Ready-lo-Lcarn Television (Part C) 
Telecommunications Demonstration Project 



30,000 30,000 

7,000 7,000 



for Mathematics (Part D) 



Total 



2.250 2.250 

79,250 122,250 
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OFFICE OF EDUCATION TECHNOLOGY 

Senator Cochran. Madame Secretary, let me ask you a question. 
I hate to interrupt you, but we passed the Goals 2000 Act, and in 
that lenslation, authorized the establishment of an Office of Edu* 
cation Technology. 

Could you tell us whether that Office is up and running, and 
what it is doin^ Is it providing leadership in this area? 

Ms. Kunin. I think it is doing precisely what you intended, but 
doing so without a heavy bureaucracy, and doing so by being the 
convener and creating a focal point for education technology. 

‘ As you know, Linda Roberts is the head of that Office. The de- 

mand for her services and our services has just been tremendous. 
But we also do not have to do it all ourselves. We really are, in 
a sense, a catalyst and a connector between other groups that also 

* have information. 

Senator Cochran. I wonder if she could tell us, or maybe you 
can, how the office is interacting with State education boards, or 
others with whom they have contact, and how they are working to 
help provide leadership. 

'i^at are the details of that? 

Ms. Kunin. I will turn that over to Linda. Just let me emphasize 
one thing I did mention earlier. Probably the most effective tool for 
interaction has been Goals 2000, and the fact that States have pro- 
duced technology plans as part of their Goals 2000 application 
process. 

That has been the vehicle that has connected us formally. And 
then there are many, many informal connections with the private 
sector. We have become a Wnd of mecca for information, where in- 
formation goes back out. 

Linda, you probably would like to elaborate on that. 

Dr. Roberts. Well, I know our time is very short, but very brief- 
ly, the single most important interaction that we have had has lit- 
erally been with the State technology planning teams and the State 
Goals 2000 task forces. 

Most of our interaction took place during the two conferences 
that we held here in Washington, where we had extensive opportu- 
nities to meet, to discuss not only on an individual State-by-State 
basis. Senator Cochran, but also bring the States together on a re- 
gional basis. 

^ But in addition to that, I have made myself available to a num- 

ber of the State planning teams across the country. I just came 
back from a trip to Alaska, where I met with not only the tech- 
nology planning team, but also the members of the State board, the 

• Lieutenant Governor, and the new commissioner of education. 

And the role that we play is to validate, really to validate their 
efforts, to link them with resources that are available in their own 
States, and to help them negotiate the future of technology in their 
States. 



NATIONAL long-range TECHNOLOGY PLAN 

Senator CoCHRAN. I know that one of the efforts will be to de- 
velop a long-range plan, and I am curious to know what you see 
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now as the components of the plan, and when that will be com- 
pleted. 

Dr. Roberts. The plan is on schedule. We expect the plan to be 
ready for the Congress in September, as the legislation requires. 
We have conduct^ a number of meetings with experts in critical 
areas of, for example, financing and infhwtructure of technology. 

That is the single most important area we hear about from every 
State and every school district around the country. We have spnt 
a great deal of time understanding the needs of teachers, both 
teachers in the system now and teachers coming into the system, 
so there is a focus on professional development. 

We have also spent considerable time with experts in the field, 
tryirig to understand how we can infiuence the development of soft- 
ware and new applications. And finally, there is the whole issue of 
access and equity, but it is clearly related to the financing and in- 
frastructure issues. 

In following the requirements in the legislation, we are spending 
a lot of time listening to the education community, and tr^ng to 
figure out how we can provide a vision for the future. That is what 
they would like the ^cretary to do, as well as provide a real blue- 
print for action. 

I am very confident that we will have a plan that combines the 
best of what we know, and really propels us into a number of ac- 
tivities that we Imow can make a difference over the next 5 years. 



READY TO LEARN TELEVISION 

Senator CoCHRAN. I notice in today’s USA Today, there is an ar- 
ticle about the Ready to Learn Progr^, and I understand the De- 
partment has been working cooperatively with the Corporation for 
^blic Broadcasting on the Ready to Learn Program. 1 was going 
to ask Dr. Robinson to comment slxiut that. 

This article failka about how preschool shows are part of a master 
plan. It sounds very interesting. I do not know whether you have 
had an opportunity to see this. 

I was just handed this as I was on my way to this hearing. I am 
going to ask that it be put in the record at this point, so we will 
know what I am talking about, or those who read the record, if 
anybody ever does, will Imow what we were talking about. 

[The information follows:] 

(Fna USATmUt, Apr. 4, 19SS] 

PBS Pbeschool Shows are Part or a Master Lesson Plan 
(By Alan Baih) 

In Toledo, Ohio, public TV atation WOTE isn't just beaming out 8 hours daily of 
shows like "Sesame Street” and "Bam«y.” In the words of president Shirley 
Timonere, WOTE is "teaching people what to do with the shows when they get 
thtm.” 

Th« station holds about 1»000 workshops a year for parents and child cm pf^d* 
srs» teaching them how to hammer home the lessons for kids learned on PBS. Each 
months WOTE jdves out about 4»000 free books to ldds» mostly titles mentioned on 
the PBS show ^ItUading Rainbow.** 

Today» the Coipora^on for Public Broadcasting will award $S7»500 to WOTE for 
its role in pubUc TVs i^tiative for preschool viewers* PTV: Ready to Learn. 

Ready to Learn* b^ond station outreach* provides: 
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Up to nine hours of uninterrupted preschool fare, including old shows such as 
‘^Mister Rogers” and newer ones such as "Shining Time Station. 

Brief pro-social messages between shows from new characters called P-Pals. 

PBS and the Corporation for Public Broadcasting (which has chipped in $7 mil- 
lion) are touting Ready to Learn, unveiling a new study and awarding station grants 
for outreach work. That news comes as the U.S. Senate holds a hearing toaay on 
educational funding and continues to mull CPB cuts. 

The CPB-commissioned studv found that 4-year-olds who watched one or more of 
four PBS shows — "Barney,” ^Sesame Stretet,” "Reading Rainbow,” and "Mister 
Roger” — ^were more likely to show of "emerging literacy” than non-viewers. (Emerg- 
ing literacy includes recognizing letters, counting to 20 and naming colors.) The ben- 
efits were even more pronounced among poor children. 

The study also reports that 88 percent of preschoolers watched one of the four 
PBS shows and that kids from all economic backgrounds were equally likely to 
watch them. 

CPB admits the study, which compiled data from a 1993 government survey, is 
not a controlled experiment. Further, the initial survey asked questions about the 
four TV shows, not about Ready to Learn (which wasn't around yet), but CPB is 
touting it as evidence of Ready to Leam's success. 

"Scientifically, it’s useless” in proving Ready to Leam’s value, says Larry Jarvik 
of the Center for the Study of Popular Culture, a frequent PBS critic. Nonetheless, 
CPB believes in the program, announcing today $200,000 in grants to stations. 

CORPORATION FOR PUBLIC BROADCASTING 

Senator Cochran. Could you comment on that for us? Please tell 
us what that is about. 

Dr. Robinson. I would like to comment on that. The opportunity 
to work with the Corporation for Public Broadcasting 

Senator Cochran. You might pull the mike over, so we can hear 
you. Pull it up real close. 

Dr. Robinson. Great; is that better? 

Senator Cochran. That is very good. Thank you. 

Dr. Robinson. I have not had a chance to see that article, but 
I am pleased to report on our progress working in collaboration 
with the Corporation for Public Broadcasting to develop new pro- 
gramming for preschool and young learners to deal with the issue 
of readiness. 

We know that no matter what the quality of the instructional 
program, if we have not thought in terms of the context and the 
total life of these students, they are not going to be fully able to 
take advantage of what schools have to offer. 

We need to take advantage of all media, all opportunities to 
interact with families and other caregivers, other adult caregivers, 
to help support students’ capability to take advantage of edu- 
cational opportunities. 

I think in using this rather modest amount of funding, by work- 
ing in a collaborative effort with the Corporation for Public Broad- 
casting, we are, in fact, leveraging other important resources to 
produce a more powerful outcome than would be possible if we 
were to work in isolation. 

So I think it is a grand moment, where we can share what we 
know about learning, they can share what they know about the 
program development and the maximum potential of the medium, 
and we can provide a public service, as the Congress intended. 

COST-EFFECTIVENESS OF TECHNOLOGY 

Senator Cochran. Let me ask Secretary Kunin whether, based 
on the experience we have now and looking at the cost of these pro- 





BEST COPY AVAILABLE 



16 



grams, are these new technologies providing cost-effective ways to 
enhance learning^? 

Ms. Kunin. I do not know if we have a scientific answer that 
analyzes every progrsum for its cost-effectiveness, but we do have 
enough evidence to tell us that, yes, by and large, they ^ work- 
ing, and they reach students in classrooms that othenvise would 
not be reached with this level of educational, both excitement and 
subject matter. 

& I think this is the way to go, for two reasons. One is, students 
have to be conversant and adept at using technology in order to be 
employed in the future, and two, technology is proving to be a very 
powerful educational tool. 

But we do have to learn more about that. I do not think the full 
story is known yet. A veiy interesting and, I think, excellent report 
put out by the Office of Technology Assessment that you and your 
colleagues commissioned points out that one of the areas that we 
really have to emphasize is teachers and technology and making 
that connection. 

V^at it also points out, though, is that we are moving in the 
right direction. We are moving in the right direction in giving 
teachers the kinds of skills and the kinds of information they need 
to make good decisions, to be cost-effective in their coir^unities. 

One of the hard questions is: How do you choose which software? 
How do you choose which kind of training program you should em- 
ploy 

And these new consortia will enable many, many teachers to 
really have consultants that they can call upon, who know the lat- 
est information. 

Senator CoCHRAN. Dr. Robinson, do you have any comments 
along that line? 

Dr. Robinson. Yes, Senator; I think it is important to say that 
as we change our definition of what we want schools to do, from 
simply conveying facts, to helping students be able to access facts 
and solve their own problems, technolo^ moves from being an in- 
teresting tool, if it is possible, to becoming absolutely essential, be- 
cause now we are requiring students to lorm their own questions, 
and our job is to support their pursuit of the answers. 

lliere is no way for teachers to bring the resources necessary to 
support that kind of learning into every classroom without tech- 
nology. It is almost beyond the cost-effectiveness issue, although 
that is a very important factor. 

The question becomes how to bring the most powerful tool for 
accessing a wide range of data sources and information sources to 
every student, so that every student can pursue their highest 
learning amirations. 

Senator Cochran. Thank you very much. 

Let me thank all of you for starting off this hearing in such a 
good fashion, giving us this overview, and the Department of Edu- 
cation’s Federu role in this effort. Thank you very much. 

Ms. Kunin. Let me thank you. Senator, and your committee for 
your strong interest and strong support for this Kind of change and 
involvement. We appreciate it very much. 

Senator Cochran. Thank you. 




NONDEPARTMENTAL WITNESSES 



STATEMENT OF TOM BURNHAM, SUPERINTENDENT OF EDUCATION, 
STATE OF MISSISSIPPI, JACKSON, MS 

Senator Cochran. Our next witness is Dr. Tom Burnham, who 
is the Superintendent of Education for the State of Mississippi. 

1 have to also notice for the record that my good friend, Charles 
Deeton is here. He has been a ve^ fine leader in our State in edu- 
cation efforts, a member of the State board of education, always 
there when someone with good common sense and jud^ent is 
needed to help shape the policies in our State. We appreciate 
Charles being here. 

Dr. Burnham, welcome. We have your statement, and as you 
know, we are tr^g to limit everybody to 5 minutes on their state- 
ment, to give us a chance to have a discussion of the issues. 

You may proceed. 

Dr. Burnham. Thank you very much. Senator Cochran. The 
State board of education and I thank you for this opportunity to 
appear before this committee. 

I speak today as the chief State school officer who has had the 
privilege of serving 27 years in public education in my home State 
of Mississippi. 

I truly appreciate the opporttmity to share with you our State’s 
commitment to education, and the vital role that the Federal Gov- 
ernment has played and should continue to play in supporting and 
improving teaching and learning. 

Mississippi is unique among the 60 States. The State’s per capita 
income places us near the bottom of any list that you would choose 
to review. We spend approximately $3,500 per year per child on 
education, compared with the national average of $5,900 a year. 

However, this expenditure represents 45 percent of our total 
State budget, and we are very proud of the fact that 73 percent of 
every education dollar in the State of Mississippi goes directly to 
the classroom. 

Technolo^ plays an important role in fostering systemic change 
and improving teaching and learning for all Mississippi children. 

I want to talk to you today about several important t^hnology 
initiatives that clearly demonstrate the valuable role of Federal 
support in education. These projects span all grade levels, but are 
joined by one common thread. 

They were initiated or have been stren^hened through Federal 
support. Mississippi is providing national leadership in two impor- 
tant technology initiatives, technical preparation and work place 
learning. 

The initial funding for tech prep in the State of Mississippi was 
a Federal funding level of $1.4 million. It became a catalyst that 
set in motion the tech prep initiative in our State. To date, our 

( 17 ) 



18 



State legislature has appropriated $45 million to carry this initia- 
tive forward. 

Students in the Mississippi Delta who have never been exposed 
to any career other than chopping weeds out of a cotton field, today 
explore worldwide technology careers that range from agri-science, 
to aerospace, and to a host of other activities that they never would 
have been exposed to otherwise. 

Also, they are involved in the use of robotics and lasers ^d real- 
world applications. We are seeing concrete examples of improve- 
ment. 

Average attendance in tech prep schools in Mississippi have • 
soared to 96.4 percent per day, and the graduation rate is improv- 
ing significantly. A parallel companion of tech prep is the Mis- 
sissippi Educational Technolow Enhancement Act of 1994. 

This was brought forward by the success of tech prep and Fed- • 
eral funding for technology in Mississippi, and to date, our legisla- 
ture has appropriated almost $100 million of matching money to 
continue these initiatives. 

Another key program in our State is FiberNet 2000. This is a re- 
sult of a partnership among 12 public-private entities, including 
four local school districts. 

The FiberNet network delivers two-way audio and video instruc- 
tion at the secondary and post-secondary level. FiberNet is being 
expanded in Mississippi this year thanks to a $927,000 State ap- 
propriation and a matching Federal grant of $560,000. 

TTirough this program, teachers in electronic classrooms can see, 
hear, and personally interact with students in classes from Ger- 
man, to creative writing, to fine arts. Mississippi was one of the 
three original Star grant States in this Nation. 

Today, more than 280 public schools in Mississippi and 3,000 
students enjoy distance learning, ranging from Japanese, prob- 
ability and statistics, advanced placement physics, history courses, 
and other examples of bringing higher-level academic courses into 
our classrooms. 

In my State, we have explored technolo^ as a means to make 
up for our inability to attract and retain highly qualified teachers 
in some instructional areas and in isolated rural communities. 

Teacher shortages are high in Mississippi, as in most States. To 
date, we have issued over 964 emergency certificates, and the State 
boaii of education has identified a number of critical shortage 
areas. 

The availability of these advanced courses opens up opportunities 
for previously denied students in rural Mississippi. Young Mis- 
sissippians are acquiring credits in higher-level academic courses 
that otherwise would not be available to them. 

For example, a young lady named Angel Bass in a small rural 
community, Senator Cochran, of Puckett, MS, needed a higher-level 
math course to be accepted to the Air Force Academy. 

Her school did not offer this course. Through the Star Schools 
network and the SERC network, she was provided calculus. She 
was admitted to the Air Force Academy, and is now in attendance 
at the ^r Force Academy. 
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This is an example of Federal dollars making a difference to 
young people who otherwise would not have these opportunities in 
rural Mississippi. 

The integration of ^hnolo^ has educational benefits for our 
State, it is cost-effective, and^it is necessaiy. Educational tech- 
imlogy programs such as the Star Schools and the FiberNet 2000 
Ingram have been instrumental in enabling the State to improve 
the educational outcomes and opTOrtunities for students. 

The number of courses that £he high schools are offering have 
b^n increased. We are offering higher-level math, science, and for- 
eign language courses that would not otherwise be available. 

Seeling to determine the appropriate Federal role in funding 
educational technoloOT is not an easy task, but I would propose to 
you today, it is based on three simple facts. 

First, such funding should be a motivator. It should provide seed 
money to raise matching monev for creative and innovative pro- 
grams. 

Second, it should help to equalize opportunity for all students, 
and provide minimum standards and national policies that free 
State and local educators and community leaders to do what is ap- 
propriate. 

And third, it sustains successful initiatives that meet a broad- 
based need for all of our students. 

A new paradi^ is unfolding in our country. We must recognize 
that young people can no longer compete in a world market based 
on the strength of their back. The rem key to success in the future 
of education is the use of technology. 

Our vision of the future is one in which our young people are 
products of a system of educational excellence in which technology 
has played a vital role, and the Federal Government's involvement 
has been present without interruption. 

PREPARED STATEMENT 

It is vital to understand that our schools belong not to a single 
community, nor to a single State, but they are the Nation's schools, 
Md what they are and what they become is a mirror image of the 
Nation's priorities. 

Senator Cochr^, I appreciate this opportunity to be here and 
provide this testimony and written record on behalf of educational 
technology. 

[The statement follows:] 
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STATEMENT OF TOM BURNHAM 

The Mississippi Lay Board of Education and I wish to thank you for this 
opportunity to appear before the Senate Appropriations Subcommittee on Labor, 

Health and Human Services, Education and Related Agencies. 

I speak to you today as an educator who has had the privilege of serving twenty 
seven years in public education and currently serve as the chief stale school officer for 
the state of Mississippi. I appreciate the opportunity to share with you our state s 
commitment to education and the vital role the federal government has played and 
should continue to play In supporting efforts to improve leaching and learning. In ^ 

today’s economic and political climate, with ever increasing demands and assurances 
of accountability, 1 hope my testimony today provides you with information that will 
assist you in making informed, responsible decisions which will impact not only 
Mississippi's children but also the nation's children. 

Mississippi is unique among the 50 states. Harold Hodgkinson, in the 1993 
SouthEastern Regional Vision for Education (SERVE) publication. Southern 
Crossroads: A Demographic Look at the Southeast, reported the following statistics 
based upon the i990 census. Between 1980 and 1990, the slate's population grew 
2.1 percent compared to 9.8 percent for the nation. Much of the population is rural 
thereby exacerbating the cost of ail educational, social, and health services. The 
population Is the sixth youngest in the nation with 29 percent under the age of 18. 

Mississippi has the highest percentage of Black citizens in the nation with other ethnic 
groups comprising only a small percentage. The total minority population is 37 
percent; however, minority youth comprise 46.7 percent of all youth. Mississippi has a 
high level of adult illiteracy, and a history of high unemployment. We have 153 school 
districts, 78 of these districts have fewer than 3,000 students, 1 1 7 of these have fewer 
than 4,000 students. Over 60% of the schools enroll fewer than 1 ,000 students. 

These factors seem to be enormous barriers; however, Mississippi has made 
tremendous advances. In 1993, It led the Southeast in personal income growth, was 
one of only three states which showed an actual decrease in welfare payments and 
was ranked first for its economic recovery by US News and World Report. In its annual 
Manufacturing States Comparative Report for both 1992 and 1994, Whirlpool 
Corporation rated Mississippi's business climate first among the 23 stales where major 
home appliances are produced. Substantial increases in the latest figures for 
housing starts, total employment, manufacturing employment and nonagricultural 
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employment of Mississippi residents are good indicators of a viable economic climate 
for young Mississippians-if we can ensure that they are educated to enter the work 
force with skills that will make them employable. Our emphasis on performance, the 
increased accreditation standards, the technology lnitiatives**all have played vital 
roles in increased test scores in math and language over a seven-year period, with 
students in grades 4. 6 and 8 perlorming In these areas at or near the 50th percentile, 
in 1994. NCE scores for these students were above the 50th percentile in math and 
language, with only reading scores significantly below the national average. 
Mississippi students in grades 4 and 6 have made consistent gains in reading scores 
on the Stanford Achievement Test since 1983. 

Because the state’s per capita income places us at or near the bottom of any list 
of monetary resources, we spend $3,512 per pupil on education per year, compared 
With the national average of $5,901 per student as reported by the National Center for 
Educational Stalistics. However, this represents 45% of our total state budget . We are 
proud of the fact that 73% of education dollars go straight to the classroom, A snapshot 
of a Mississippi school district s funding will show the following: 54% from state 
resources: 30% from local resources and 16% from federal resources. 

Technology plays an important role in fostering systemic change and improving 
teaching and learning for a'l Mississippi's children. Current projects span all grade 
levels and are. in each case, the result of collaboration between and among 
communities, schools, multi-slate consortia, and state and federal agencies. These 
initiatives are joined by one common thread they were initiated or have been 
strengthened through federal support. 

In ensuring that we create a school-to-work system in v/hich students become 
active participants and contributors to our democracy. Mississippi is providing national 
leadership in two important technology initiatives: (a) technical preparation (b) work- 
based learning. Senators Cochran and Pell sponsored the legislation that established 
Tech Prep within Title III of the Perkins Act. This landmark act set aside dollars for the 
integration of academic and vocational currn-ula. Hearing were held in 5 locations in 
Mississippi to begin the program. The federal funding of $1.4-milllon was the catalyst 
that set in motion a state initiative which has provided to date $37. 4-million in state 
monies. The state legislature just appropriated another $7.6 million for 1996 for the 
Tech Prep project. The total projected state Investment will be $105 million over 5 
years. Tech Prep is a total cooperative and connected community effort, with 
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businesses, parents, students, secondary rchools, and community/junior colleges 
involved in the preparation for a lifetime of learning that will meet employer demands 
and allov/ career advancement. The technologically appropriate sequence of courses 
related to an individual’s career is a far-sighted and rar-reaching Instructional program 
that would not be possible without federal involvement in educational technology, ft is 
a sequence of study beginning in the middle school and continuing through post- 
secondary education. 

Tech Prep was begun as a pilot program resulting from a five-year plan to move 
our schools into a technology-based curriculum which will prepare our children for the 
21st century. During the 1993-94 school year, 15 pilot sites focused on implementing 
(a) contextual methodology in English 1, pre-algebra and Biology I courses, (b) 
academic vocational integration teacher teams, (c) career centers, (d) secondary and 
post-secondary articulation plans and (e) a national assessment of academic gain. In 
addition, students participate in a Career Discovery course for all seventh graders: a 
Computer Discovery course for all eighth graders; and a Technology Discovery course 
for ail ninth graders. These courses consist of hands-on laboratory learning 
experiences. Every student is required to take the courses in Mississippi schools 
where they are offered. These technology courses are more sophisticated and job- 
oriented than any previous courses available to Mississippi students, dictating a 
practical application of education in today's world. Through high school career labs 
and the Career Discovery course, students in the Missisisppi Delta who have never 
been exposed to any careers other than chopping weeds out of a cotton field explore 
worldwide career opportunities that range from agriscience to aerospace and marine 
biology. The Technology Discovery cur.,^.ulum includes lasers, robotics and 
biomedical applications and focuses on activities that have real-life applications. 
Examples include building bridges from balsawood and performing stress tests on 
them. Tech Prep provides an avenue to successful employment, with multiple exit 
points (to work, to an associate degree, or to 'urther advanced education). In the final 
analysis the most important point is that every student engages in higher level math, 
science, and technology coursework and exits high school better prepared for post- 
secondary education or the workforce. 

It is clear that federal funding related to Tech Prep has been the impetus for 
schools to move into a more structured curriculum as a direct result of federal 
involvement and to raise the standards for senool accreditation throughout the state. 
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The funds are used for career centers, applied teaching methods, and the Integration 
and articulation of the curriculum. We are now in the second year of funding, and 66 
sites are operating. In 1996. 51 more districts will Implement Tech Prep, involving over 
300 sites To date, over 50.000 Mississippi students have been engaged in this 
initiative 

Although the percentage of federal funding has been relatively small in 
comparison with state funding, federal support is important because of the leadership 
supporting the infrastructure and delivery system. Funds also train coordinators, and 
establish consortia with the impetus for coordination of secondary and post-secondary 
education and paralleling college preparatory curricula. Loss of these federal Tech 
Prep funding would remove all 15 Tech Prep coordinators Mississippi's community 
colleges These coordinators are critical because they ensuie the articulation between 
secondary and post-secondary curriculum which is a key component in providing a 
successful iransilion for students The high point of the initiative is that average 
attendance since the inauguration of Tech Prep has soared to 96.4%, and the 
graduation rale has also improved significantly. 

A parallel component of Tech Prep is the Mississippi Education Technology 
Enhancement Act of 1994. Encouraged by the successes of Tech Prep, the Mississippi 
legislature sought to provide funds for technology-barren K-12 Mississippi classrooms. 
This landmark technology legislation provides for the development and 
implementation of a state technology plan and subsequent district technology plans to 
improve teaching and learning and the ability to meet individual students' needs, to 
improve curriculum delivery to help meet the needs for educational equity across the 
state '■ It closely parallels and complements the Goals 2000: Educate Americ? Act and 
strongly affirms a commitment to providing all students access to adequate resources 
and opportunities through strong local involvement. The Technology Enhancement Act 
set aside classroom technology funds in the amount of almost $100 million, $38 
million in stale cash investment and $60 million in state bonds, to fill in the gaps 
between federal technology funds, local sources and state Tech Prep initiatives. Funds 
Will be distributed to local districts beginning in January, 1996. 

The bill also created a Council for Educational Technology that is representative 
of all stakeholders within Mississippi, such as teachers, administrators, business and 
industry leaders, parents, university and community college personnel and community 
members This Council is charged with the task of writing the state technology plan. An 
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important part of this process will be to provide vehicles to gather input from other 
stakeholders, such as elected officials, policy makers, parents, and community 
members. The variety of methods used will range from conducting regional public 
forums, to participation in online bulletin boards, to interactive statewide community 
meetings. The primaiy task of the Council is to develop a state technology plan that 
supports the systemic reform of elementary and secondary education. This historic 
piece of legislation also established the Office of Educational Technology within the 
Department of Education to support technology initiatives. 

The relationship between the Technology Enhancement Act and the Goals 2000 
initiative is a symbiotic one. In order to provide continuity and coordination between 
the State Improvement Plan and the Council for Educational Technology, at least one 
member of the Technology Council will serve on the Improvement Plan Panel. The 
Council will function as the technology task force required by the Goals 2000 
legislation. These vital links will ensure ‘hat the technology plan fully supports Goals 
2000 initiatives. 

Another key program is FiberMet 2000, which is the result of a partnership 
among 12 public/private entities including four local school districts. The Fioernet 
network delivers two-way audio and video instruction at the secondary, college and,^ 
graduate level. FiberNet 2000 is being expanded this year to twenty districts 
throughout the state lhanks to a state appropriation of $927,000 and a matching NTIA 
(National Telecommunications and Information Agency) grant of $560,000. Through 
this program, teachers in interactive electronic classes can see, hear and personally 
interact with all their students in classes located at remote sites. Courses offered 
through FiberNet in 1994-1995 include German, advanced computer applications, 
college alge.,a. automated accounting, fine arts, broadcast journalism, business 
communications, and creative writing. After-school, evening, and weekend 
programming includes college level education courses such in professional nursing, 
emerging technologies, and gifted education courses. The increased demands for 
time and programming space on the network have come from FiberNet participants as 
well as from other groups, public and private, across Mississippi. Major corporations 
such as Dow Corning and others are referring numerous people to FiberNet personnel 
for information on the network. 

Such activities are part of what today's educators are likely to call “distance 
learning. Enabling our students to participate in programs that draw them together in 
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educational settings that could not ha/e been imagined only a short time ago. 
Mississippi was part of the original Star Schools grant, one of only three states to 
receive this opportunity for satellite classes available to rural districts. Not only did the 
state participate as a partner, but many other Star Schools grantees sen/iced schools 
within the state. That participation has continued. Today more than 280 public schools 
throughout Mississippi currently have downlinks to receive programming from distance 
learning providers such as TMN, Oklahoma State, Kansas State, and SERC(Satellite 
Regional Education Consortium) and over 3.000 students are served. High school in 
poor rural areas provide students with Japanese Courses from Nebraska, probability 

and statistics from Kentucky, advanced placement physics from Oklahoma, and history 
from Alabama. The mobile television unit acquired under the project has allowed 

Mississippi to develop programs and share them throughout the state. As a result of 
Star Schools and NTIA (the National Telecommunications and Information Agency) 
funding, additional downlinks are being installed. A $1 -million grant from NTIA in 
1992 allowed Mississippi ETV to replace old transmission equipment and to install 
satellite uplink services and produce its first live distance learning classes, I want to 
commend the committee for restoring the Star School funding. 

In my state, we have explored technology as a means to make up for our inability 
to attract highly quatified teachers in some instructional areas and to reach 
comparatively isolated communities. Teacher shortages are high, especially in the 
Mississippi River Delta area. Last year, over 964 emergency certificates were issued. 
The State Board of Education has identified critical shortage areas of special 
education, mathematics, and foreign languages. In addition, the Board has identified 
18 (out of the total of 82) counties in which critical shortages exist. To help recruit 
teachers and alleviate this problem, two scholarship programs have been set up and 
in July, 1994, the Mississippi Teacher Center was created. For many districts, the 
answer to this problem is diMance learning through such programs as the Star 
Schools and Fibernet 2000. 

The availability of these advanced courses opens up opportunities previously 
denied students In rural Mississippi. Younc Mississippians can acquire credits in 
higher level academic classes that otherwise would not be available to them. For 
example, Angel Bass, a young student in Puckett. Mississippi, wanted to apply for 
admission to the Air Force Academy. In order to have a chance to be accepted, she 
needed to successfully complete an advanced mathematics course. Her high school 
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offered Calculus via the SERC distance learning programming. The course is taught 
by a teacher from a classroom in Corinth, Mississippi, in cooperation with Mississippi 
ETV, SERC, the State Department of Education and the Corinth School District, It is 
satisfying to note that the student successfully completed the calculus cou.je, applied 
to the Academy, was accepted, and is now in attendance. 

Federal funds from Chapter 2, Eisenhower, and the National Diffusion Network 
are also used to match state funding and support technology goals within the state. 
Chapter 2 uses technology funds to coordinate programs for the development and use 
of technology In the classroom as well as coordinate with the Institutions of Higher 
Learning and Educational Television in the areas of using technology for learning and 
information sharing. An exemplary local initiative is the Global Awareness Project in 
the Long Beach School District, located on the Gulf Coast. This is a cooperative 
instructional effort to integrate science and social studies disciplines through 
technology-based instruction. Students determine effects of pollution runoff transmitted 
through precipitation, rainfall, and drainage in countries that border common waters of 
the Gulf of Mexico and/or Caribbean, The students analyze the environmental, social, 
and political similarities and differences of these countries. Students use the Internet 
to work in cooperative groups with fellcw students in the Department of Defense 
schools in the Caribbean. 

The Dwight D. Eisenhower project provides teachers and other appropriate 
individuals with training in computer, video and other telecommunications 
technologies as part of math and science programs. A focus is to promote increased 
use of technology by math and science teachers. Funding of the PsiNet project 
provides scientific technical assistance to district science teachers using a computer 
network link . A cooperative project funded by Eisenhower grants and the Woodrow 
Wilson Foundation established summer workshops for 40 teachers in the use of 
technology in math and science classrooms. Topics covered in the 1994-95 
workshops include Telelearning: Creating Connections . Sigtochnolggy . and. 

There aie numerous other successful technology programs. Tho Mississippi 
Online Network is a data exchange computer system which connects all school 
districts in the state with the State Department of Education. It provides data base 
access, electronic fund transfer, and other administrative functions. The Writing to 
Read project, a cooperative effort of IBM, the state of Mississippi and the Riordan 
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Foundation, places Writing to Read computer labs in kindergarten and first grade 
elementary schools across the btate. Project LEAP (an acronym for Learn, Earn, And 
Prosper), which utilizes the Star Schools equipment after school hours, was created 
in response to a federal literacy training mandate. The program teaches basic literacy 
and job skills to eligible Mississippians from 4:00 p.m. to 8:00 p.m. 

The Tri-State Educational Initiative is a cooperative partnership among thirty 
school districts in Mississippi, Tennessee and Alabama. It is the only GOALS 2000 
region in the nation encompassing three states and one of seven sites selected by the 
US Department of Education for Staff Development in Science. It has been 
recognized by the SouthEastern Regional Vision for Education (SERVE) as a "One-of- 
a-Kind" Program in the nation for excellence in education reform. 

Creating more self-directed and self-motivated learners- independent learners— 
is a goal of such programs. While some of the evidence is admittedly anecdotal, there 
is other, more definitive and harder evidence that the integration of technology has 
educational benefits, is cost effective, and is necessary. 

I spoke a moment ago about some schools in the Delta as examples of isolation 
and Inequity, compared not only with other schools elsewhere in the nation but with 
other Mississippi schools as well. For a closer comparison, we can look at the 
educational opportunities in Jackson. Mississippi, only thirty miles south of the lower 
Delta, where five major telecommunications compf.nies are located, librarians are in 
every school, and internet access is available. In some compelling ways. I believe that 
Mississippi is at the forefront of global technological change and economic 
development. Let me point to some facts that substantiate that belief. 

In Mississippi, we are not talking about some remote place where our children do 
not need technological knowledge and training. You can see-from what I just 
reported-that the opportunities are there, the need is there, the potential for 
development is there---and our children are there. We must prepare them to be 
successful, contributing members of society. And in that preparation, we will make the 
state even more attractive as a site for future technological investment and corporate 
confidence that a trained wor\ force will be available. 

I believe that economic competitiveness is dependent on technological 
competence to provide literate entry-level workers, and we must not stand still and 
simply maintain the status quo; if we did that, we would surely go backward. We have 
to strengthen our curricula, upgrade our skills, anticipate our needs, and establish 
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reasonable and sound priorities and goals. In a global economy, a skilled work force 
is key to attracting industry and economic development. 

While Mississippi has problems with teacher shortages and funding, we have 
been successful at maintaining high expectations for our students. We are maximizing 
our resources in the most effective ways through our performance-based accreditation, 
which identifies and recognizes successful schools and frees them from state 
regulations, at the same time targeting financial and human resources to failing 
districts to help them become successful. Our performance-based accreditation 
standards have been substantially raised and our expectations of students are higher 
than they were only a short time ago. We are one of the few states in the nation that 
accredits our schools based upon performance. The system accredits school districts 
on a scale of 1-5. with Level 1 being Probationary and Level 5 being Exemplary. We 
then target resources to those Level 1 and 2 districts to focus on improvement. The 
State Board of Education has just approved revisions to the performance-based 
accreditation system which increases standards and incorporates an index to the 
accreditation levels that allows a community to determine if their schools are improving 
or declining within the accreditation level. We have also just released the Mississippi 
Report Card for 1994 which provides school level data, including test data, 
demographic data, and economic data for all districts in the state. 

Educational technology programs such as the Star Schools and the FiberNet 
2000 programs have been instrumental in enabling the state to impro 
educational outcomes and opportunities. The number of courses that a high school 
must offer has increased from 26 to 32. and higher level math, science, and foreign 
language courses have been added to the curriculum of our most remote schools. 
Distance learning has also enabled Mississippi to raise its graduation requirements 
from 18 to 22, and require Algebra I and a lab-based science for graduation. This is a 
concrete, documented result of the use of technology and its positive effects. 

Programs such as those envisioned in Title 111 of the Improving America's Schools 
Act will be the catalyst that enables Mississippi and other states to maximize the 
influence of telecommunications in learning and teaching. The parallel action in the 
Senate Commerce Committee will seriously influence the applications of learning 
technology. The revision of the Communications Act of 1934 will determine to a great 
degree how effectively education can use modern telecommunications. Schools and 
learners must be included in this Act by providing affordable education 
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telecommunications rates. Schools must be included in universal service. Schools 
should receive funding from the spectrum auctions to be used to develop 
demonstrations of high performance technology in each state. The role of the federal 
government in establishing national policies on learning technologies is critical in 
order for all learners in Mississippi to have access to the new information 
infrastructure. 

Seeking to determine the appropriate federal role in funding educational 
technology, one is quickly faced with a number of compelling arguments, not the least 
of which is concerned with the total financial resources available to the government. I 
submit that the appropriate role must be based on these facts: first, such funding is a 
motivator, a provider of incentive, an impetus for later development, providing seed 
money to raise matching funds for creative and innovative programs that otherwise 
would never be tried: second, it helps to equalize opportunity, filling in the gaps and 
helping to prevent exclusion from opportunity for many students simply because they 
live in one location rather than another; it is the vehicle for inclusion of all our children- 
-not simply those who are fortunate and privileged, ensuring that access to the 
information highway Is not restricted only to those with money and resources: it 
provides for establishing minimum standards that free state and local educators and 
community leaders to do what is appropriate and necessary for the students in that 
location: and it sustains successful Initiatives *hat meet a broad-based need. 

A new paradigm is unfolding in this country--we must recognize that we can no 
longer compete in a world market based on the strength of our bacU. The real key to 
the success and future of this nation is the use of technology. Our students must learn 
the new essential skills to become information navigators, critical thinkers and 
problem-solvers, effective communicators through the new tools available, and 
discriminating selectors of appropriate technology resources. We must restructure 
public education to meet the needs expressed in this new paradigm or we will suffer 
consequences that, I predict, would be a national disaster. We must not permit that to 
happen! Helping states and local school districts to harness the benefits of existing 
and emerging technology is a role appropriate to the federal government. Building 
tomorrow’s work force is a national goal that can be met only with federal help to teach 
the future today, to help our young people look into a future filled with technology. 
When I was a high school student, the technologies available today such as electronic 
data interchanges, systems integration, optical imaging, desktop publishing, 
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networking, centralized data distribution operations, simulated sales management 
courses were only images from science fiction novels. Our vision of the future is 
one In which our young people are products of a system of educational 
excellence In which technology has played a vital role and the federal 
Involvement has been present without Interruption. 

Our children deserve the best education we can provide, and as a nation we must 
continue to provide the leadership that has made the United States a country where 
opportunities were limited only by one’s imaginations. We must focus our committment 
bn providing incentives to states and local communities to use their resources, no 
matter how limited, efficiently and effectively. Too often, for some school districts what 
is left is not enough even to open the door to the world of technology, much less to 
make costly initial investments in training and equipment and supplies and sustain the 
effort in light of increasingly rapid technological advances. 

As a summation directed to the heart of my testimony, please permit me to make 
some general comments about American schools based on my knowledge of 
Mississippi schools in particular These thoughts are the foundation for all that I have 
said-and they are appropriate as a basis for examining federal support for 
educational technology. 

I know that the effectiveness of American public education is being sincerely 
questioned by a great many people today, and I am aware of some of the causes for 
their concerns. But 1 take a far different view. It has always seemed to me that the 
American public school is one of the great success stories of our history. No other 
institution, I think, could have taken the vastly diverse elements that have contributed 
to our nation and helped to provide an American identity, at the same time respecting 
and celebrating the differencos that mark us as individuals. Those who compare us 
with other countries ignore the fact that we educate all of our children. The American 
schools have welcomed all the children of our communities-together with the adults 
who needed help--9ducated them, given them the necessary skills and knowledge, 
protected them, cared for them, filled them with hope, and made them successful 

builders and shapers of the national life. America remains a land of unlimited 
opportunity and potential. 

And having done all this, the schools today have unfortunately-and I think 
unfairly-become in some measure a whipping boy for the very society they have 
served so well. Too often schools are blamed for the nation’s ills-when the truth Is 
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that the schools have been and continue to be the single greatest force in correcting 
society’s problems and shouldering the tasks no one else and no other force can 
handle. And because we have done our job so well, if we tried to write a job 
description for ourselves today, it would have to include educator, advisor, 
disciplinarian, counselor, social worker, nutrition expert, drug specialist, technology 
consultant, nurse, surrogate parent, creative nurturer, media expert, perpetual student, 
role mcdel, financial analyst and-in today’s world-amateur lawyer. Far too many of 
the institutions and individuals who in the past took some responsibility for giving 
young people guidance and assistance no longer do so-or do so only in very limited 
ways. Too many parents have abdicated their responsibilities; churches no longer 
have as active a role in the nurturing of a whole community’s young people; 
governmental agencies have become too involved in bureaucratic hair-splitting to be 
even remotely helpful. And as a result, when American society is faced with a problem 
today, very often the first suggestion for moving toward a solution is to look to the 
schools, no matter whether we have the equipment or the money or time or expertise 
to deal with the problem. 

Having said all this, hov^ever, I must add that I do not share a widely held view 
that schools are in deterioration and decline; that we’re doomed to mediocrity at best 
or utter failure at worst. I refuse to accept the widespread belief that we’re just going 
from bad to worse. I remain optimistic because I spend time with teachers and 
students and have a better perspective. I think, than that of critics who might well be 
advised to immerse themselves in the total process of education rather than standing 
on the sidelines. I believe in our schools, our mission and our successes; and 1 think it 
highly unlikely that any other institution could have dealt with the scope of problems 
our schools have faced and remained so viable and highly respected. 

It is vital to understand that our schools belong not to a single community nor to a 
single state. They are the nation’s schools. What they are-what they will become-is 
not only a reflection of what a city or a state does, but also of what the national interest 
requires--a mirror image of what the nation wants and needs and of the measure of 
support the nation as a whole has provided. For now and forever we must recognize 
that we cannot afford to isolate and simply write off aoy American schools apywhecg; 
we must be united in our effort to make them reflect only the very best part of 
ourselves. 
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It is my hope that this subcommittee will affirm the necessity and the fundamental 
rightness and soundness of providing continuing federal funding for educational 
technology in the nation’s schools. And I also hope that my testimony has given you 
some sense of my conviction that this funding is appropriate, cost-effective, and 
beneficial in countless ways to all our children. The American people expect Congress 
to manage the budget in a responsible manner, to cut excess, to trim fat, and remove 
waste; however, they never intended and will probably not support indiscriminant 
slashing of effective programs. 

Thank you for giving me this opporlu»^ *y to address the subcommittee. I am 
grateful for having had the chance to speak for the children of Mississippi and, indeed, 
of the country and also to speak for the educators who are in positions^ of leadership 
and who must make decisions that will guide our children into the next century. 

MAGNET SCHOOLS PROGRAM 

Senator Cochran. Thank you very much, Dr. Burnham, for your 
excellent statement, and for your leadership in our State and 
throughout the country in education matters. 

1 am really pleased that your testimony indicates that State leg- 
islatures, and our State government, and private sources, too, are 
providing funds to help make available these new technologies in 
our classrooms in Mississippi. 

I know that one other example that came to my attention, be- 
cause of a visit by my legislative assistant, Doris Dixon to the Le 
Flore County area in Mississippi, was to learn about the magnet 
schools program, where funds are available for grant applicants. 

And in that case, the Haves-Cooper Elemental l^hool applied 
for and got a grant, and used it to buy computers for the classroom. 

In this elementary school, which is no different from any other 
elementary schools throughout our State, the experience was that 
students came to school every day. They came early; they stayed 
late. 

Teachers began being more dedicated to their jobs, as a result of 
these new computers in the classrooms. They had computers for al- 
most all the children. 

The fact is, too, test scores started skyrocketing. Everybody start- 
ed making better grades. The entire complexion of the school 
changed, and the community along with it. Parents got interested 
and excited, and started checking to see what was going on at the 
school that made the children so happy. It was quite an unbeliev- 
able story. 

Are you familiar with that? Are there other stories like that 
around our State? 

Dr. Burnh^. Yes, sir; there are companion stories all over the 
State of Mississippi. Technology is making a difference in our State 
today. Senator Cochran. 

We recognize that technology will never replace quality teaching, 
technology is a resource, but we are seeing many school districts 
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who are exciting young people about learning, who are now becom- 
ing interested in careers they never would have been exposed to, 
had it not been for technoloOT. 

Senator Cochran. One of the things that you talk about is the 
fact that the Federal money should be seed money, and that should 
stimulate the flow of funds from other sources, like the States and 
private resources. I laiow that our State legislature, according to 
your testimony, has appropriated $100 million for this activity. 

How much money have you seen come into these programs from 
private sources? Have others been as generous or as willing to par- 
ticipate? 

Dr. Burnham. We have had excellent support from, particularly, 
public bodies in the States, such as the telephone companies, the 
power companies, others who have made funds available as match- 
ing dollars, and also a number of foundations who have contributed 
to technology in our State. 

But it is important to recognize, and I return to the point, that 
the initial ca^yst was the Federal dollars that came into the 
State. 

Senator Cochran. I know that our State received a grant, a tech- 
nology planning grant, under the Goals 2000 Act. I Imow that re- 

? |uired putting together a grant application and bringing in people 
rom dmerent levels of government, and maybe private sources, 
too. 

Could you tell us about how that worked, and what effect that 
had on the attitude toward public education in Mississippi? 

Dr. Burnham. It is buildOing a lot of enthusiasm for public edu- 
cation. As you indicated, it was a planning grant. We have utilized 
that planning grant to convene focus groups, to convene input 
groups throughout the State. 

They are sharing with the individuals who are putting together 
the actual plan for the State, their vision of technology, how it 
should be incorporated into the classrooms. 

Senator Cochran. Well, I really appreciate your being here to 
give us these firsthand experiences or yours as State superintend- 
ent, and the experiences that we have had in our State, taking ad- 
vanta^ of some of these grant programs, and the effect that they 
have nad on children and the classroom teaching experience of our 
teachers. 

And we thank you most of all for your strong leadership for pub- 
lic education. 

Dr. Burnham. Thank you. Senator Cochran. I would be remiss 
if I did not thank you for your initial efforts on tech prep, because 
tech prep is making a difference in our State, and we thank you 
for that. 

Senator CocHRAN. Thank you, Tom. 

STATEMENT OF GARY VANCE, EXECUTIVE DIRECTOR, SATELLITE 
EDUCATIONAL RESOURCES CONSORTIUM, COLUMBIA, SC 

Senator Cochran. It is mv pleasure to invite our next panel to 
come to the witness table. We nave Mr. Ga^ Vance, who is execu- 
tive director of the Satellite Educational Resources Consortium, 
from Columbia, SC; Mr. Walt Hindenlang, president, and Mr. Ben 
Casados, executive director of Hughes Electronics Galaxy Institute 
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for Education, from El Segundo, CA; Dr. Carolyn Reid-Wallace, 
who is senior vice president, Education Corporation for Public 
Broadcasting; Ms. Joy Rouse, president of the board of education 
in St. Louis County, MO; Ms. Joan Miller, math teacher from West 
Sylvan Middle School, in Portland, OR; and Ms. Beryl Jackson, 
PBS Mathline, from Alexandria. 

I welcome all of you. I think I called out more names than we 
have people at the witness table. So we will have to call the roll 
here in a minute. 

Let me first invite Mr. Vance to begin our panel discussion, 
again, reminding those who are participating in the panel of the 5- 
minute rule that we have. We hope you can limit your statements 
to 5 minutes each, and we will then have an opportunity to discuss 
the issues. 

Mr. Vance, you may begin. 

Mr. Vance. ITiank you. Senator Cochran. 

I did see the .Academy Awards last week, as I think everyone else 
did, and everyone was prompted to hurry up. So I will try to do 
that myself. It is fresh in my mind. 

I especially appreciate the opportunity to follow Dr. Burnham 
with my remarlu, and I appreciate the things that he said about 
the impact that SERC and other organizations like that have had 
in the State of Mississippi. 

I do not think you could have had a better explanation of the im- 
pact that distance learning and other kinds of technology-based re- 
sources can have upon all our States, and especially rural States 
like Mississippi. So I appreciate that opportunity. 

For the record, my name is Gary Vance. I am the executive direc- 
tor of the Satellite Educational l^sources Consortium [SERC], as 
it is more commonly known. 

As you know. Senator, SERC was the recipient of two 2-year Star 
Schools awards during the first- and the third-year funding cycles 
of that program. 

We are currently operating without any direct Federal funding 
and support. And it would be important to note, I think, that our 
States, our members, and our schools have bought into the seeds 
that were planted by the Federal investment. 

We are able to continue. We are viable. We are moving forward 
with our mission through the membership support and the tuitions 
that are paid by the schools that take advantage of our courses. I 
think that is an important point to note. 

It also might be interesting to note that SERC is a partnership 
between our member State departments of public construction, rep- 
resented by people like Dr. Burnham, and their technology counter- 
parts, the public television agencies of our member States. 

That partnership that we began with and that we continued with 
is criticid to what we have been able to do, and will be even more 
critical to the development of our future work. 

And I think that was alluded to in the first panel, when you 
heard from the Department of Education, and the partnerships 
that have to be created through Federal Government, the State or- 
ganizations, and local schools. 
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SERC’s mission is to strengthen existing resources in the K 
through 12 educational community, and also to provide resources 
that would not otherwise be available. 

We do this through this partnership, and through a technology 
infrastructure that uses satellite, broadcast television, telephone, a 
keypad response system, and most recently, computer-based e-mail 
within our schools. 

After 6V2 years of operation, we have a particular perspective, I 
think, that reflects our successes, our failures, our direction, and 
our needs. 

And I believe that this perspective would be shared by most, if 
not all of our colleagues in the K through 12 distance-learning 
arena, many of my colleagues that have been under the Star 
Schools Program and are currently operating under Star Schools. 

I would like to highlight just a few observations, based on that 
perspective, and I hope that we can address some of them in more 
depth during the question period. 

First of all, to the question, is there a continued and appropriate 
Federal role in the development of distance-learning resources, the 
answer, as you would probably not be surprised to hear from us is, 
certainly, yes. 

But I would like to give just a slightly different perspective from 
what you may have heard ftom some of the others. 

We believe that the greatest promise of distance learning, one 
that we are still reaching for, is its ability to cross the economic, 
the cultural, and the geographic barriers that we all live within in 
this country. 

This promise cannot be achieved through a piecemeal approach 
to developing technology-based educational resources. Local 
projects, based in schools, are very important. State initiatives 
have to reflect the needs and the priorities that have been identi- 
fied in those States. 

But as we move rapidly toward a more global economy, based on 
information management, which is what I think we are talking 
about, a local and even a State perspective is not enough. 

So if there is one thought I would leave you with regarding the 
Federal role, it would be that the Federal Grovemment must create 
or cause to be created the linkages between the learning resources, 
the ideas, experiences, and people. You have heard testimony to 
that already. 

TTie Federal Government must be the catalyst to propel us across 
the cultural, the geographic, and the economic barriers that exist. 

In my written testimony, I have addressed several points regard- 
ing the Federal funding of distance learning, and I would like to 
highlight again just a couple of those to stimulate further discus- 
sion. 

First of all, I would suggest that the grant cycles need to be 
longer. Current legislation that you have passed addresses this, ljut 

f lease do not stop; 2 years is barely enough time to get a project 
aunched. 

It is far short of the time needed to conduct formative evaluation 
and longitudinal studies critical to future decisionmaking, and it is 
too short a time, and I think this is important, to infuse a new 
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learning structure and organizational infrastructure in a tradi* 
tional bound education system. 

And second, please create legislation that considers two needs, 
the need to explore, through demonstration, what is new and excit- 
ing, but equally as important, that provides funds for the refine- 
ment of the resources and infrastructures that exist. 

Technolomcal advances are occurring too quickly to allow a social 
structure like education to react in any meaningful way, to the lat- 
est, the fastest, or the most powerful. 

At the same time, these same technological advances are too im- 
portant to ignore, so what is needed is legislation that supports 
both, a demonstration of the new and a refinement of the estab- 
lished, things that will have lasting value in the schools. 

Our march to a technolo^ infrastructure that is overlaid onto 
our existing structures will happen as an evolution, and not an ex- 
plosion. 

Mr. Chairman, I have not talked much about SERC. I do not 
think that is the role I was asked to play here today. I would love 
to talk about numbers and our success, but if you would like to 
hear about it, I would be glad to talk about it later. 

PREPARED STATEMENT 

My written testimony does cover many of these points I have 
rais^ in detail, but I look forward to hearing from the other panel- 
ists and participating in the discussion. 

I thank you mr the ^portunity. 

Senator Cochran. Thank you, Mr. Vance. Your entire statement 
will be a part of the record. We appreciate having all of that infor- 
mation that you have provided to the committee. 

[The statement follows:] 
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STATEMENT OF GARY VANCE J 

My name is Gary Vance, and I am Executive Director of the Satellite Educational 
Resources Consortium, or SERC, as it is more commonly known. SERC is one of several 
major providers of distance learning resources to students and professional educators in 
both high schools and middle schools across the nation I represent an organization that 
fils a particular niche in the scheme of federal funding for distance learning While SERC 
lias been a federal grant participant, the organization no longer receives direct federal 
suppon 1 am pleased to report that your funds have been well spent, and that the mission 
ue undertook seven short years ago remains vital to the educational welfar" of this nation 

BackEround 

1 want to begin mv remarks with a brief history While I will focus on SERC, I 
think much of our c\pcncnce is similar to other Stai Schools projects W». have all 
created instructional models that use technology to hnk. to inform and to connect the 
learner to a pan of the world they would not otherwise experience We all focus on 
populations that for whatever reason, do not Jiave equitable access to vital resources We 
all strive to create the highest quality in terms of insuuctional design, high interest, and 
relevance to our nation s educational needs 

Bevond those broad similarities among Star Schools projects, however, there are 
dincrcnces I here are diO'ercnccs in the wavs we use technology. ditTcrenccs in the 
learner populations we scr\*c. and diflcrenccs in the structures from which we operate to 
make our classes, our enrichment olVcrings and our staff development happen 

It IS in tl'.c last aica. stnicturc. that Sl:RC' can proudly claim a uniqueness that led 
to Its carlv success and its abililv to remain vital, even without fcdeial funding SERC is a 
panncrship between public television and slate * epartments of education Thiough its 
education partners. SERC plays a unique role in determining diicction for change in 
school reforn:, curricular needs and regulatory issues I hrough its public television 
partners. SERC benefits from a powerful technology infrastructure This includes tiie 
production capability and expertise of public television stations and networks from the 
cast coast to the northern plains. The infrastructure includes on-site technical support ' 
which public television gives to schools using satellite and digital compression technology 
It includes access to siatc-o»-the*art satellite tcclmologv. also funded by Congress It also 
gives Sl-KC the oppoitiinitv to leverage onportumtics already existing in member states 
Perhaps the best example of this is in the case of Kentucky, where KE f operates Star 
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school. Through the SERC partnership, those same state resources are available to 
students throughout the consortium 

In this time when both educational institutions and public television are under such 
scrutiny, it is important to recognize that without this staie-by-siaie structure, distance 
learning, both as it is delined now and as it will he delined, will sulVer greatly. In the case 
of SERC, the organization would not be able to continue without the sustaining support ol 
our partners who fund our collecii\ e endeavors tiom their own slate, federal and user 
sources I cannot emphasize strongly enough m> concern that in the quest for "new and 
dilVcrenl we will risk the rich and powerlul iniiastructure that exists, particularly within 
public television We seek to connect usois to appiopnaie resources We seek to create 
an inlrastp.iciure that otVers uni\ cisal access We seek to eieate resources that are cost 
etibetive In so many ways, Mr C hairman, public icleusion already does that As you 
continue the deliberative process, plea<;e Iniild on u hat you have, rather ilian rebuild with 
llie unknown and unproved 

SERC w'as one of the original I'mir proi 'Cis funded through the Star Schools 
progran) 1 he consortium was not eligible for lunding in the second round of grants, but 
W'as successful in the third round I he strengths that led to those two awards remain at 
the core of SERC's mission and siruciuic 

S1:RC is a consortium ol stales We cuiientlv ha\ c twcniy-ono members and serve 
students and teachers in twenty-eight states 1 liese SERC partners together provide 
collectively w'hai none of them could do individually because of costs and limited access 
to infonnation and resources. The consortium members also share a vision of how the 
education process can be made more equitabic and more elVcctive through a three-way 
partnership between the learner, the local education community and the distance learning 
provider 

The core mission was. and still remains, to provide technology-mediated, critically 
needed resources to high school students, and more recently, middle scliool students, who 
for whatever reason can not otherwise obtain those resources Eacli day students in 
twenty-eight stales participate in credit couisos In foreign language, matlicmatics. science 
and economics Tw'cnty-six thousand SERC students have earned high school credit 
Uith the addition of middle school olVcrings. fuiulod through our third round Star Schools 
grant, SERC has served over two hundred thousand students in grades si.x, seven and 
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eight. They and their teachers participate in a compreljonsive integrated science program 
that strengthens and builds on the existing clasMoom curriculum 

No less impotiant is SFJ<C'*s growing emphasis on professional development for 
educators While direct instruction to suidems in important when resources arc not 
available, the far-reacliing potential for connectiviiv between people, ideas, and 
information may be the greatest contribution of distance learning brom its inception 
SERC has oiVered over seventy-nine multi-session professional ricvelopment 
opportunities, eleven graduate cour.es and two major reform initiatives tliat sensed 
educators and conmiunity leaders in all I'lUy states ! hese major projects used a 
combination of teleconferences and aiuho breakinit sessions I his lormat allows 
participants to interact with leaders m the eduLaiional reform movement and then work 
with peers in small but geographical! v diverse settings to bung local relevance to the 
principles and ideas being generated 

I'sc of rederni Funds 

Mr Chairman, you asked that 1 address tlie issue of how Sl:RC used its fcdeial 
funds to cstablisli and expand its program At the outset let me say that SERC would not 
exist as it is today were it not for the support of the federal government I would be less 
than candid w'ere I not to say tliat we arc impeded by our current lack of access to these 
funds We can proudly say that wc continue to oiler nineteen courses and a strong slate of 
staff development What wc lack is the ibUity to create new resources We also lack the 
ability to expand the base of users wlio still require tlit equipment needed to tap into the 
mformalion inlVastnictui c 

During the two. two-year grant c\cles in which SERC participated, we focused 
our grant ic sources in five areas 

I Ijifrastriicturc pcvc!opincnt---inost ofwdiat SERC provides to users is 
delivered in live video mode via satellite, which is the most cost effective 
wav to deliver a \ideo ^iunal fioni a single point to multiple points across a 
wide geograpiiic aiea ‘ ed-;i;d support allowed us to design and constiiict 
distance learning suidios a..J pM'dviciton eenleis it f ut o( oui major public 
television course pioduceis in ueograplncallv strategic areas around the 
count r\' I'cderal support enabled us to provide uplink (tiansmission) 
equipment to these same f(‘'ir pioduccis It enabled us to pay one-half the 
cost ot nine hundred and lout satellite downlinks Uecciveis) which can be 
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used not onlv to receive SI-.KC' prouramminu (nil many other distance 
learning and related educational services These downlinks are located 
primarily at high schools in mir member slates Others are located at the 
head ends of other distribution systems such as cable systems, ITFS 
systems and public television stations. This last application allows the 
signal to be open-air broackast across an entire state or portion of a state, 
as is the case in Mississippi, New Jcisey, New York and. South Carolina. 

2. Inicracimt^---all SERC olVcrings use one or more types of interactivity 
to facilit,ite communication in the learning process. Federal funds were the 
primary source for creating our fundamental interactive strategies: two-way 
telephone connectivity through a sophisticated audiobridge, and keypad 
interactivity as it is used in tiic KET courses. SERC is now adding 
interactive capability through the Internet, although progress has been 
slowed because of the lack of federal funds 

instructional De sign and Content — although much of the public focus 
of distance learning is on the technology, the core of distance learning 
resources, as with tiny education.il resource, is the design and quality of 
instruction. As in the case of other federally funded educational projects, 
the first pan of each two-year grant was spent creating the design, 
selecting materials and building an instnictional team 

4 Disseminatipn---Thcre is a line in the movie. I ivlil o/Pivaitix. “if you 

build it they will come I his *s not the case in distance learning One of 
the most dilllcult issues faced b\ its partners and al' other distance 

learning projects, has been devek'ping the most cv.*si -effective and cfllcient 
way of connecting potential useis to appiopiiate lesources l.-;speciaily 
doling the thiid funding c\cle. SI R( used a poition olTls federal funds to 
get the appropriate infoimation into the hands of decision makcis in 
schools 1 his issue remains critical as the choices, the confusion and the 
chatiging political stniciuro'; at boili the federal and state level impede the 
logical flow of infoiin.iiion 

5 EvaUiatipn— During its two Star Schools funding cycles, SERC used 
an independent c\ahitiiion consultant to construct (|ucsi«onnaires and to 
conduct interviews with Imndrcds cd* students, teachers and school 
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adniinistratovs involved in ihc Sl-KC experience Fiom ihc beginning, this 
feedback has been overwhelmingly positive For those who use distance 
learning, as modeled by SKRC, .he experience clearly shows that learning 
via distance learning provides a« least as strong an educational experience 
as traditional methods 

What is missing from SKRC’s evaluation clVoils, as with most other 
distance learning programs is the comparison of base line data to normed 
results in the various disciplines addressed by our courses This need will 
be fiirthcr expanded under recommendations 

Results 

After two cycles of St.ir Schools funding and six years of course otVerings. SERC 
now delivers nineteen full credit courses and a strong slate of professional development to 
a large established base of schools equipped to receive a variety of distance learning 
resources. Through a strong relationship with the public television community we are able 
to take advantage of state-of-the-art satellite technology During the coming year, with 
the stronu support of public television, we will convert all our user schools and producers 
to a digital compression system which will cut ihc cost ol course dcliwry by more than 
half Our educational partners in member state have Klenlified piioniies and needs for 
fiiture growth Thev have also addiessed man\ ot thc legulatoix changes needed to 
integrate distance learning into the mainstream ('f our educational structures These 
achievements arc ail important, but of course, the onlv true value ol any project such as 
SERC is tltc positive change tt makes in indisidual lives 

In the eastern hills of Kentucky, a voung woman, a senior in Itiglt scltool. strong in 
math skills, was encouraged to take a new course betng olVcrcd in her small, rural school. 

It was a course in discictc math olVet*.. ! \ia lelcMsion and sometiting called distance 
learning At the time she began the course, she was also being encouraged to continue her 
education in college She hesitated, though, because ol the poor sell -concept she had of 
herself compared to the world beyond eastern Kentucky She took the course and 
excelled, finishing with an A More importantly, she went on to college One of ihe major 
influences in this decision was the fact that she participated in the discrete math class with 
students from the suburbs of New Jersey, inner city Cleveland, and other small schools 
like her own She learned first hand that she could hold her ow*n in the academic 
environment One might well ask, "What was the greater outcome of hci distance learning 
experience'^” 
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Alben Moore, a student in Houlka. Mississippi enrolled in SHRC’s pilot semester 
of Japanese A few months later he spoke, in Jaj)anese, belbrc his state legislature Some 
time later he testified before the Congress of tlie United Staiei», in Japanese (with suitabl-' 
translation, of course). He also went on to college, usmg ftis unique learning e.xperiences 
in both foreign language and math to gain entrance to a univeri»iiy and to complete hii» 
work with excellence 

SERC s history is rich with report after repon like these examples'-icstimonials to 
the positive impact distance learning has on individual live^ 

Tor iho>e who still embrace the myth ihai di>uuKc leaimnu is cold and ini|)eihonal. 
we have wonderful cxpelience^ to change iha* pcicepitor. .is well P.mi W mdel^. the 
economic, teacher for the course produced b> ...uili t .uolma I \'. vvas the giaduaiion 
speaker in Winnsboro, Louisiana, one ot her distance kv.i iii nu iciiools Tim Cook, 
Nebraska’s Japanese teacher visits schools around the c.-uiun and is perceived as a close 
friend by his students, many ol whom have nevei met him I'ice to lace hut ceitamly know 
him from television, pictures, letters, e-mail and houi> oi telephone conver>ation 

( oncerns. Ob servations ami Kecommendatioiis 
After SIX and one-hall years ol existence how c.in .m oiganization like Sl-RC best 
benefit from a strong federal role'^ One of the tsMies we believe is most imponam has 
already been addressed by the C ongiess-- tlie issue of the leniith of time a nroioct w ill 
receive federal support 1-uiure rounds of Si.n Schools giants, assuming they lemam 
funded, will be for five-year cycles rather than two This change will have a positive 
impact on several areas we believe are imponam as this voung field continues to evolve 
The need to compete for scarce funds every two vears and to demonstrate service in 
new areas, service to new populations and an empliasis on new technological 
constructs severely limits the ability of any project to exploie and addiess the larger 
questions as to what models are most effective Often loft out of an> examination of a 
technology-based educational model, is the change that must occur in thinking and 
outlook as traditional organizations grapple with new and ciianging educational models 
Nowhere has this been more evident than in distance learning where new modes of 
learning cut across state boundaries and across hundreds of school di.inci.. each with its 
owm set of regulations and requirements Two years is too slion a time to launch and 
stabilize any new learning model I he time line becomes even moie inadequate when one 
considers the evolution that must occur in the socio-political striicuites into which a 
distance learning model must he integrated 
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Parallel to the concern ofproject length, is our concern for the need to balance 
the tendency to think* “If U*s new, it must be better'\ w ith the need to stabilize and 
refine what exists. All of us who read about the evolution and explosion o! the 
intbrniation age know that technological .ulvanccs occur lapklly I cchnology that exists 
today will be better within a short period .>rtlme On a personal level, if an individual 
makes the leap into the purchase of a home oi t'llice computer, he or she must understand 
that those choices wilt be cheaper or bcttci wiilim a six month period I hat leaves two 
choices One can focus on cimstantly trvmg \o obtain the fastest, most powei ful computet 
cvcr\‘ SIX montlis m one can locus on opii'iii/mu the p(u\ei and capabilit\ ol tlie liardware 
and software lie t^r site bouulit I lie same dunces lace anyone wlio buys into tlic world of 
distance learning I here will alwa\s be new possibilities I here will ahvays be exciting 
now models Social constructs, howev-ci. aic not as casilv replaced as modems, 
vidcocards and iiicmorv' chips— neither are distribution networks, interactive keypads and 
elTective teaching models Demonstration protects are important. A focus on 
demonstration models, however, ignores the need to create etVcclive. ftcxiblc and stable 
learning models \Vc encourage legislation dial recognizes and supports existing 
infrastructures, proven mcihods and piioi federal invcsinicr.t Such an approach docs not 
necessarily lead to a protection of the statu ipio because this same legislation sliould favor 
those projects that combine the strengths of successful models w'ith an intcgraiioii of new' 
possibilities To some extent this has occurred with past and present Star Schools 
proic<-ts A close examination of the cNoUiiion of t!ie projects tiiat continue, w'lth or 
without federal support, will shosv. however, that there has been a need to emphasize 
“new and exciting’* over stability and controlled evolution 

Closely linked to this issue is long-range, formative evalnntioji. Most of the 
eftorts of the evaluation components of former and present Star Schools projects have 
focused on quantifying data and anecdotal reports of those participating in the projects In 
an ideal world, one would compare baseline data regarding a participant’s knowledge and 
skill level with changes that have occurred as a lesult of the distance learning experience 
Creating such a structure requires much more effort tlian the types ot survey instruments 
used in most projects That etVort is complicated by the lact that most distance learning 
proiects olTer new experiences which lead to new outcomes, for wliich no baseline data 
exists The resolution of this problem is. again, related to time Longer project cycles 
open up the possibility of more formative evaluation 1 hey provide the opportunity to 
make meaningful changes while federal support is still available 
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One ot ihc decisions Sl-K(‘ made emly on u.is ilie decision lo charge for all 
services it delivci s I iiis decision means two tluniis I n si ol all, il provides a funding base 
for ongoing operations, whether outside funding s»uiices exist oi not liven more 
importantly, it requires a by-in Iw the state and local educational institution and ultimately 
by the end-user. Local nartietDation and “ounershin** is closciv linked to the success 
of any rc 2 ional or natioual educational effort We strongly encourage t!ie Congress to 
continue to write legislation that requires a paiinership between a naiicmal or regional 
provider and the local communities that ultimately benelii fhis partnership should include 
not only shared responsibility for funding, but full participation in the decision-making 
process as well 

Mr Chairman, in your charge to witnesses you asked us to comment on the role of 
the federal government in funding education technologv from the perspecti.e of distance 
learning and Star Schools. 1 can say that vviihoui I'edera! funding, distance learning would 
exist, but it would be dilVerent and almost cerlainlv less elVcclive 

One of the greatest strengths of distance learning is the iact that M ciosscs 
geographic, cultural and economic boundarie:. As technology becomes more prolific, 
stales, local school districts and individual schools can invest in the tools that allow them 
to communicate across distances What they Iiave more ditViculty doing is building the 
infrastructure to take advantage of the elimination of geograph'c. cultural and economic 
boundaries SERC student:, in New Jersey. North Dakota. Wisconsin. Georgia and 
Mississippi have participated in a dialogue with 1‘ormer president Jimmy Carter and his 
colleagues at the Carter Center in Atlanta. Georgia Students from those and otlicr states 
have discussed legislative issues witli senators ihimigh the resoiiiees of the Senate 
recording studios Students in alllucnt. suburban Aii.stin. 1 exas “sil‘‘ side by side with 
students from Drew, Mississippi and Orangcbuig. South C arolina in classes in Japanese 
and Russian Without the support of the fcdciai government, these linkages would most 
likclv not exist Just as with the interstate higlmav svsiem. the ci cation of a technology 
infrastructure cannot be piecemeal A stiong fr leial lole i*' ciitical to the siicccsslul 
outcome of this process 

Mr Chairman, you also asked that we comment on the lelationship ol economic 
competitiveness lo an educational icehnologv inliaviruciuie Woikers. even at the entry 
level, must be increasingly ■“hlciate * m then abdiiv i*.' access, inleiprel and act upon, 
infoimalion Distance learning is about information and what we do with it, wlielhct it be 
formal credit courses, interactive conferencing, oi access to data through the Internet 
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0(ir economic world is lapidlv hccoiiuiic elohali/cd Woikcrs ai all Icscls must ihmk in 
terms ofthat global world In lot^knr.- at the Sl:KC‘ itu>dck it is impoitant to know that for 
today's students, talkingto a lormoi president, a l-nited States Seiiaioi. oi a Spanish 
teacher from North Dakota, is. il not cominopjdaee. ceitanily accepted a^ ()<ut ol the way 
things are Today's studenis aie much more at ease with the tools of technology than \se 
will ever be Through informal distance 'ear nine, one can lecene up-to-the-nunute stock 
(Quotes, retrieve research data in Hebrew from Haifa l*ni\eisitv in Isiael. tune in a ciincnt 
agricultural weather foiecast oi discuss pressing educational issues with peers from 
geographically dispersed, but similarly focused educational settings I liis is tiie world in 
which we live The “literacy" to embrace this woild rctpiiies equitable access It rcquiies 
a wide-range of tools and models Most impoitantlv. n lequiics a liigh Icscl ol comfort 
and familiarity so the aw'C of the piocess does not overshadow ihc results of the 
Interaction This kind of literacy is indeed vit.al to our nation's economic competitiveness 
It is vital to a strong democracy, and il is vital to the education process ol tlie United 
Stales if these institutions are to remain relevaia 

I w’ant to take this opportunity to thank the Congress ol'the United States for the 
support you have given SF.RC and for the support you have given and arc giving to other 
projects w’ith similar but diverse models and missions I also waul to thank you for the 
opportunity to share these thougiits. ideas and experiences Unfortunately, there arc no 
easy answers because we don’t even know' till the questions 1 hrough the continued 
support of the federal government, we have *hc best chance of working m a courdinated. 
logical wav to deal w'ith the opportunities as i1k*\ aiise. the questions as the> aie laiscd. 
and tlic an.swers as they are tested, revised and pi oven 

STATEMENT OF WALT HINDENLANG» PRESIDENT* HUGHES ELEC- 
TRONICS GALAXY INSTITUTE FOR EDUCATION* EL SEGUNDO* CA 

ACCOMPANIED BY BEN CA8ADOS* EXECUTIVE DIRECTOR 

Senator Cochran. Now* we go to Hughes Electronic Galas^ In- 
stitute for Education. Mr. Walt Hindenlang is president. Mr. Ben 
Casados is executive director. I understand Mr. Casados will 
present the statement to the committee. 

You may proceed. 

Mr. Casados. Thank you* Senator Cochran. It is* indeed* an op- 
portunity to testify before this committee. 

I also serve as the industry representative to the California Edu- 
cation and Learning Council* and was part of the council that cre- 
ated the California technology plan. 

Let me begin by emphasizing how critical technology-literate 
workers are to modem industry and to companies like Hughes 
Electronics. Let me tell you briefly why this company initiated a 
significant effort to enrich the education of our chil^n. 
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Hughes’ employees, like employees throughout our industry, 
must he technology literate and technology advanced. They must be 
scientifically and mathematically competent. 

They must possess critical thinking skills and reading skills, and 
the work force must refiect our diverse population, so that we will 
be better able to communicate with our global marketplace. 

Like others in p.nvate industry, we were very concerned about 
how low test scores were of American students in science and 
math, and we felt it was our corporate responsibility to help better 
prraare the work force of the 21st century. 

'In that end, Hughes initiated the Galaxy classroom project in 
1990. Our goals for the project were fourfold, to combine our tech- 
nical expertise in telecommunications technology with that of edu- 
cators and parents; to improve student achievement in science and 
language arts by creating a curriculum fully integrated with tech- 
nology, professional development, and parental involvement; to 
measure the results of our efforts qualitatively and quantitatively, 
and based on those results, implement a plan for a scaleup; and to 
leverage technology to create a nationwide program. 

With the Galaxy classroom, we created a national satellite edu- 
cation network for elemente^ schools, utilizing satellite trans- 
mission, fax machines, television, and computers. 

The demonstration phase of the Galaxy classroom was a partner- 
ship of educators, parents, government foundations, and business 
leaders in 40 schools in rural and urban States, in 21 States. 

Hughes Electronics committed more than $20 million to this ef- 
fort, and this project would not have come to fruition without addi- 
tional support from the National Science Foundation, which pro- 
vided $4.2 million to create our science curriculum. Other founda- 
tions were also important partners in this venture. 

What did we learn? In short, the efforts that integrate technology 
said interactive curricula vdth professional development cm dra- 
matically improve student achievement on a nationwide basis. 

I have submitted the executive summaries of our curriculum 
evaluation with this testimony. 

Widespread of technology is critical in meeting the national Va- 
cation goals, because in many ways, technology is a great equalizer 
that can help us create high-performance learning environments, 
where all children can reach high standards. 

Technology can empower rlM and poor students alike in dra- 
matic ways. It provides access to information and rich curricula re- 
sources. It promotes individualized learning and collaboration, 
unbormded by the physical limitations of place and time, or the 
personal and culturm characteristics of the participants. 

We must acknowledge the value of integrating technology and 
education in much the same way we see its viuue in the work 
place, as an indispensable tool that helps us produce better prod- 
ucts and services, and achieve greater economies of scale. 

Like most of us in this room, my office contains technologies that 
are not extraordinary for the office environment, but they are cer- 
tainly for the school environment. 

Among them is a telephone and a fax machine, something that 
few teacners in this country have at their desks. Yet no one in this 
room would ever doubt the benefit in the workplace. 
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are we so willing to accept less in terms of technology with 
which we equip our schools, when at the same time we are de- 
manding more from our schools, from our teachers, and from our 
students? 

Where do we go from here? Because of the many great ideas gen- 
erated by education reform, coupled with the powerful technologies 
now available, this ought to be a renaissance period for teaching 
and learning in the United States, but in most school districts, it 
IS not. 



I ^ convinced it will require strong leadership, commitment, 
and financial resources from private industry. Federal, and local 
gwemments together to transform our schools into institutions 
where students are prepared to lead full and productive lives. 

1 am pieced to hear discussions this morning on the national 
blueprint. We must have a national framework for technology im- 
plementetion that provides schools and school districts with guide- 
lines, fl^bility, assistance, encouragement, and financial re- 
sources. The plan must be designed to serve all students. 

Tlie F^eral Government should play an important role in the 
leadership and funding of nationwide integration of technology and 
education. Here are three suggestions. 

I would suggest that we create a national trust fund to build a 
national technolow infrastructure for education in much the same 
way we created the National Interstate Highway System that ex- 
tends f^m coast to coast. 

The interstate hwhway system was funded from a dedicated gas- 
oline tax stream. Those funds were allocated to each State, based 
upon miles of interstate within boundaries. A State-matching for- 
mula was also part of the funding. 

Th© security concerns that promoted then-President Eisenhower 
to call for the creation of a highway trust fund to build an inter- 
given way to the global competitiveness concerns 
of the new millennium. 

Continue to invest in exemplary educational technology programs 
at the 1^ level. Programs like Star Schools and others included 
in title 3 are critical research and development efforts that will en- 
able our schools to better understand, implement, and benefit from 
educational technology. 

At the s^e time, however, we cannot afford to continue to cre- 
ate good, but small isolated successes. So these projects must be 
ngorously psessed and evaluated against benchmark criteria, and 
based on their successes, be sustainable, affordable, and scaled up 
to meet the national needs. 

^ad a national effort in professional development. We now have 
nch Md v^ed teaching tools, and very few teachers who know 
how to effectively use them. 

M^y of todays educators have not been provided the training to 
use basic philologies, let alone to effectively integrate these tech- 
nofogies with classroom curriculum. 

What I propose goes against the grain of current devolution 
thinking prevdent within this city and within this body. 

Now, while I recognize, too, that education is generally the prov- 
ince of States and localities, I also believe that because the edu- 
cation of our youth will ultimately define the capabilities of our Na- 
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tion, the Federal Government should be vigilant in meeting the 
needs of our Nation’s education system. It must lead a national ef- 
fort to integrate the use of technology in the classroom. 

PREPARED STATEMENT 

At the Galaxy classroom, our goal for the future is very ambi- 
tious, to reach 20 mOlion students in 10,000 schools by the year 
2000. The goals for the Federal Government for this Nation s stu- 
dents should be no less ambitious. 

Thank you. Senator. n * 

Senator Cochran. Thank you, Mr. Casados, for your excellent 
statement. 

[The statement follows;] 
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STATEMENT OF BENITO CASADOS 

Mr. Chairman, iharik you for the opportunity to ics’ify before the Senate Committee on 
Appropriations. Subcommittee on Labor, Health. Human Services and Education as > ou 
examine the appropriate federal role in funding programs that support the integration of 
technology in K- 1 2 education. 

I am Benito Casados. Executive Director of Education Systems for the G.M.AXY Classroom. 
With me today is Walt Hindcniang, President of the GALAXY Institute tor Education, a not-for- 
profit entity created by Hughes Electronics (formerly Hughes Aircraft). Mr. Hindcniang is 
available to answer any questions you may have as to why Hughes Electronics has been the 
major underwriter of the GALAXY Institute. My background and experience with education 
technology began as Director of Educational Services for Jet Propulsion Laboratory in Pasadena. 
In this role in the 1970s. I used satciTite technology to bring into the nation’s classrooms, 
planetaria and museums, the historic landings of the Viking One and Two on Mars, and later the 
close encounters of the Voyager One and Two spacecraft with the planets of Jupiter and Saturn. 
Through this early use of telecommunications, students and teachers w itnessed in real time, 
vistas ot these colorful and stoniiy worlds. These efforts arc considered bv many to the first 
significant educational teclinology initiatives and are wonderful examples of how the 
participation of the federal government, working with private industry, accelerated the use of 
emerging technologies in the education arena. 

I also serve on the State of California s Council for Technology' and Learning and its predecessor 
the California Education Technology Conunission, which designed the California state K-12 
Technology Plan. I believe my experience in each of these organizations is helpful to our 
discussion today. 

One of the issues you have asked us to address is the importance of technology-literate entry 
Ic\el workers in economic competitiveness. Let me begin by emphasizing how critical 
tcchnology-liicraie workers at all levels are to modem industry and to companies like Hughes 
Electronics and why this company initiated a significant cflort to enrich the education of our 
children. 
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This ««ition is the world leader in the design, manufacture and marketing of advanced electronic 
systems. We are the world's leading developer and manufacturer of commercial conwunications 
satellites and satellite-based communications s> stems and scr\ ices to the worldwide 
telecommunications market. 

In fact. Hughes Electronics itself is the leading manufacturer of commercial communications 
satellites, having produced 40 percent of the satellites currently in serv ice .tround the world and 
owning and operating the Galax> fleet of 14 eommercial communioauons satellites. In addition. 
Hughes Electronics is the leading supplier of satellites and scientific instruments for a variety of 
defense, NASA and other government space missions. 

In recent years, Hughes, as well as other companies, has also intensifled its focus on global 
markets by forming new international business partnerships in Europe, ihe Middle East. South 
America and Asia and the Pacific Rim. 

Our employees today, like employees throughout our industry, must be not only technologically 
literate, but technologically advanced; and, they must be scientifically and mathematically 
competent. They must possess critical thinking and reasoning-skills. Our workforce must reflect 
the emerging diversity of the population so we will be better able to communicate in the global 
marketplace. 

Like other corporations, Hughes Electronics believes in helping the communities in which we 
operate and the larger society of which we are a part. Our continuing commitment to education, 
in particular, is evident not only through foniial programs and contribuiions but also through the 
work of cnipknoci. and retirees who \olunlecr ihieir lune uiul .-ikilKs to er.iich ihe education ol 
students in elementnr\ and secondary schools. 

The creation of the G \I .\XY Clas.^iroom \n 1^00 cNcccdcd any prc\ ions philanthropic endca\or 
by Hughes Electronics. Like others in pri\aie inuuiiry we were \er> concerned about the low 
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•St scores of .American students, in particular, their low achievement in science and math. And 
e belie\ ed that we could help meet the critical need to improve student achievement and 
repare them for the workforce of the 21st centur>’. 

herefore, our goals for the GALAXY Classroom were four-fold: 



To apply our technical expertise in telecommunications technology with the 
expertise and perspectives of teachers, principals, educators, as well as the 
creative community of producers and writers to create a program that would 
improve elementary education. We believe that it is critical to affect stud . I 
achievement and attitudes in early education, when students are still forming their 
attitudes about learning and their selfesteem: 



To focus our initial efforts on science and on language aiis to help students 
improve achievement iu these areas and thereby help meet critical workforce 
needs for the next century: 

To measure the results ot our ellorts qualituti\ely and v^uantitatixely so that we 
would know how and win our efforts were improsing elementar\ education: and 
based on those results to implement a plan for "scale up: ’ and. 




1 o create a program that was national in scope and noi dependent upon the 
location of Hughes* facilities. Our workforce will be drawn from evcr>' region of 
this country and our experience tells us that many well-intentioned projects have 
produced only small pockets of excellence around the country. Our coal was and 
remains \ery ambitious -- to reach 20 million students in 10.000 schools by the 
>car 2000. We believe that through partnerships between industry and 
government we can achieve positive change on a grand scale. 
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With the GALAXY Classroom we created a satellite education network for elementary schools 
designed to integrate and interactive science and language arts curriculum with 
telecommunications technology. The project aims, first, to engage and motivate elementary 
students and increase achievement. It also aims to expand the knowledge base of teachers and 
administrators, establish satellite and interactive technologies for schools, increase the 
involvement of parents and caregivers in the education of their children, and help children 
understand and appreciate the role of modern technology in their dail> li\ es and as tools for 
learning. 

The demonstration phase of the GALAXY Classroom was a partnership — of educators, parents, 
government, business and foundation leaders and schools. Initially we selected 40 rural, urban 
and suburban schools in 21 states, the District of Columbia and Mexico to test our concepts of 
integrating technology with an interactive science and language arts curricula. Today, in our 
first year of national scr\ ice. our satellite education network now links more than 51.000 students 
in almost 500 schools in 24 states tlirough a conununications network of \ ideo, fax and E-mail. 

Hughes Electronics committed more than $20 million t-'' this effort, creating an interactive 
network linking classrooms across the country through the technology of satellite dishes, 
televisions and VCRs, fax machines and the associated w iring for our demonstration schools. 
This effort, howc\ er. would not have come to fruition, without the support of the National 
Science Foundation, w hich provided $4.2 million to create our science curricula for grades 1 and 
5, the Carnegie Corporation of New' York, Weincart Foundation and Stuart Foundations, w hich 
provided additional resources for professional development, as well as other smaller foundations 
and individuals who have been important partners in this venture. 



What have we learned? 



First, as we worked with school districts across the count ly wc developed a new appreciation for 
the tremendous needs in our public schools; and second!) . that efforts such as ours that integrate 



g technology and interactive currici^cM dramatically improve 



Student achievement. 
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An independent evaluation conducted by Far \\ ost Laboraton' for Educational Research and 
l)e\elopment concluded that GAL.AXV Classioottt Mudents gained riearh twice as much as 
comparable Ntudenis in o\erall reading and reading comprehension leM >cores and iliey also 
made significant gains in vocabulary development. Far West's c\ aluntion of the science 
curriculum concluded that the program is meeting its goal of fostering the de\ elopnicnt of 
scienulic process reasoning in students. Filth grade siudenls, for example, were better able than 
their non-GALAXY peers to understand and construct knowledge and call on core science 
concepts and thinking skills that arc fundamental to understanding science. 

Significantly, all gains noted by Far West in all evaluations of G.■\L.■\X^' students are 
independent of gender, ctlinicity, economic status, or home language other than English. For 
your information and referral I have submitted the e.xecuiive summaries of each evaluation with 
this written testimony for the record. 

There is also significant value in this program beyond its test results. Principals and teachers 
have reported to us that there are fewer absences from GALAXY schools, fewer discipline 
problems, increased desire to read and write and increased student motivation. These indicators 
arc directly attributed to the involvement of children with icclinology. along with a curriculum 
that makes students active participants in their own education. 

Our goal in integrating technology into curriculum, in GALAXY Classroom or any other project. 

is to create a collaboration between teachers and technology that engages students in their 
education, makes them more active learners who seek and assess information. Technology has 

the potential to moreomo resirielions of time and space, enabling students to learn more, in less 
time and with far less overhead. 

! believe that the widespread use of technology is critical to meeting the national education 
goats, because in many ways tecimotogy is a great equalizer that can help us create higit- 




performance learning environments where all children can reach high standvds. 
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Technology can empower children in dramatic new ways. It provides access to information and 
rich curricular resources. It promotes individualized learning and collaboration, unbounded by 
the physical limitations of place and time or the personal characteristics of participants. It 
presents students with a new context for thinking and interacting and unprecedented 
opportunities for exchanging ideas and information that can enrich teaching and learning. It 
invites inquiry and enables students to communicate with their learning peers nationwide, and 
even worldwide. It enhances problem solving abilities, creativity and critical judgements. 

There has never been a time when new tools stood to change so much in education: from how' 
students have access to information and can learn in new ways: to teaching strategies and 
methods and curriculum design: professional development; bilingual education; classroom 
management and school administration. 

To achieve these goals, however, we must do more than simply introduce technology into 
existing school cultures and frameworks. If technology is to truly transform teaching and 
learning it mu 5 *t become an integral part of ela^MOom leaching Mrategio.s. Administrators, 
teachers, students and parents must learn how to use it cffecii\eiy. 



I believe that wo should begin to recognize and acknowledge the value of integrating technology 
in education in much the same way we see its value in the workplace - and that is as an 
indispensable tool that helps us to work more effectively and efficienth to produce a better 
product and/or service and achieve greater economies of scale. 

Like most of us in this room my office contains a high-pow ered computer w ith CD ROM and a 
range of software appropriate for my business, an on-line service that provides me with access to 
almost unlimited resources, information and communications that enables me to do my job 
better. In addition I have a telephone - something that few teachers in this country hare at their 
Q desks — and a fax machine. And my office also contains a small 18 inch DIRECTV satellite 
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dish sitting on my window sill pointing south. That dish brings me the GALAXY Classroom, 
plus 150 channels of programming, 

Except for the satellite dish and the 150 channel capability on my tcle\ ision, what I ha\e 
described is not extraordinary for an office environment. But it certainly is for a school 
cmironmcnt. And uc arc gathered today to discuss the benefits of technology to education. Vet 
no one in this room would ever doubt its benefits in the workplace. WTiy is that? Wliy arc we so 

willing to accept less in terms of the basic tools and resources with which we equip our schools, 
when, at the same time, we are demanding more from our schools, our teachers and our 



>ludcnti? 

Where do »e go from here? 

Because ol the many great ideas generated b> education reform and because of the wonderful 
technologies now available, this ought to be a renaissance period of leaching and learning in the 
United States. But in most schools and school districts it is not. 

Wh>? Because schools across the country are still faced with deteriorating structures, severely 
limited budgets that virtually curtail the purchase of new- tools and resources, issues related to 
discipline and safety, children who enter school unprepared to leam and teachers without the 
opportunity to communicate and leam and share new teaching strategies. 

The bottom line is that it is going to take strong leadersbipt commitment andfinanciai 
resources from private industry and die federal government — together — to transform our public 
schools into ones that we can all be proud of — and that turn out students who arc prepared to 
lead full and productive lives. 

Private industiy alone cannot do it. Initiatives of the magnitude of the GALAXY Classroom are 
O exception, not the rule. 
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We must have a national plan or framework for technology implementation that provides 
guidelines, tlexibility, assistance, encouragement and financial resources for schools and school 
districts as they grapple with this complex issue. That plan must be designed to reach ali 
students. 

The federal go\ enuneni can and should pla> an important role in the leadership and funding of 
the nationwide integration of technology in education. Here are three suggestions: 

1. Create a national education tcchnolog>' trust fund. We should look at creating a 

national technology infrastructure for education in much the same way we created the 
national interstate highway system that extends from coast to coast. The interstate 
highway system was funded from a dedicated gasoline tax stream. Those funds were 
allocated to each state based upon the miles of interstate within state boundaries. A state 
matching formula was also part of the funding system. The federal government also took 
upon itself to attract great technical minds to the task and to fund pilot projects and 
undei^\Tite research. 

Tlie security concerns of the 1950s that promoted then-President Eisenliower to call for 
the creation of a highway trust fund to build an interstate highway system have given way 
to global competitiveness concerns of the new millennium. Frankly there can be no 
doubt about the effectiveness of technology as a tool and resource in education. And 
there can be no doubt about the importance and urgency of this issue. We are a mere five 
\ears away from the 21st century. 

I think the highway model is one w c should look at to help meet the critical needs of our 
schools and students. 

2. Continue to invest in exemplary education technology programs at the local level. 
Programs like Star Schools and those included in Title 3 of the "Improving America*s 

6G 
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Schools” Act are critical research and de\ elopment efforts that will enable our schools to 
better understand, implement and benefit from educational technology. At the same time 
however, we cannot afford to continue to create good, but isolated successes. And so I 
would add that these projects must be rigorously assessed and evaluated against 
benchmark criteria^ and based on their success, be sustainable, affordable and scaled up 
to meet nationwide needs. We must not only make them available to schools and 
communities nationwide, we must be aggressive in making schools and communities 
nationwide aware of what is working; and 

Lead a national effort in professional des elopment My concerns in this area are 
many. We now have rich and varied teaching tools and very few teachers who know how 
to effectively use them. Some know how to use one kind of computer or a software 
program. However, many of today's educators are wholly unprepared to use basic 
technologies such as personal computers, fax machines, videodisc. E-mail or even a VCR 
- let alone to effectively integrate these technologies with classroom curricula. Over the 
past three years in my role with the GALAXY Classroom I e witnessed good teachers 
of all ages who have never faxed a document, recorded a tele\ision program or even used 
a computer. They arc dedicated teachers who have ne\*er become technology literate and 
who arc struggling to be teachers ol toda> . 

The workforce of the future is in the hands of our teachers. e must create the teachers 

of tomorrow today. 

It will not be easy and we will probably be into the nc.xt cenrar)' before wc see a critical 
mass, but we must act today. 

What 1 propose goes against the grain of the current ’’devolution” thinking prevalent in 
this city and within this body. And while I, too, recognize that education is generally a 
province of states and localities, I also believe that because the education of our youth 
will ultimately define the capabilities of our nation, the federal government should be 
O vigilant in meeting the needs of our nation's education system. Through the Department 
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of Education it must lead a national effort to integrate and u>e technology in the 
classroom. And this i» a case \shere the mc»age is the mcd! ..:n The \ er\ ccononncs of 
scale and reach otfered hy lelecontmunicaiions technolog>- must be omploNod to provide 
professional de\elopment models for teachers nationwide. 



GALAXY CLASSROOM SCIENCE EVALUATION FOR GRADES 

GALAXY has enriched my teaching. It has made me enthusiastic and 
happy about teaching science. I have enjoyed and learned a lot about 
how children learn, U., investigate, explore, share. Having the 
materials readily available has been GREAT. My teaching has been 
RECHARGEOnr 

— GALAXY teacher from California 

The Galaxy Classroom is a package of integrated curricular and instructional approaches, 
supported by the nation's tirst interactive satellite communications network designed to 
facilitate the introduction of innovative curricula to improve student learning in 
elementary schools. Challenging curricula and learning experiences are made available to 
all students, including those who ordinarily lack such access. 

GALAXY Classroom Science for Grades 3-5 features the organization of instruction around 
themes presented through television broadcasts and classroom hands-on activities that are 
facilitate by fax technology and ongoing teacher support. The broadcasts are built around a 
video adventure series that dramatizes the GALAXY themes through the real-world 
adventures of a multicultural group of students, THE S.N.O.O.P.S. llie stories feature 
characters with whom students can identify and who model for students the use of various 
scientific techniques aiui processes to explore ax\d understarul their world. 

The evaluation found that GALAXY science for grades 3-5 is a highly successful initiative; 

• On measures of classification processes, GALAXY students had a statistically 
significant gain that was more than double the gain of non-GALAXY comparison 
students. 

• Scores on curriculum-based performance assessments indicate that the majority of 
GALAXY students acrou all three grades were able to demonstrate that they 
understood the ''big ideas" or core science concepts of the GALAXY curriculum. 

• In general, when comparison i\on-GALAXY students were evaluated on some of the 
tame measures, GALAXY students outperformed them in almost every case. 

• In addition, GALAXY teacher displayed significantly more positive attitudes than 
they had initially regarding their o%vn comfort with and preparation for teaching 
science and the adequacy of their science materials. 

• Participating in GALAXY Classroom Science led to statistically significant positive 
changes in attitudes among GALAXY students, when compared to their non- 
GALAXY peers, toward par^pating in science class and engaging in activities to 
which they did not know the ri^t aiuwcr. 

Evidence from the evaluation shows that GALAXY works: in GALAXY classrooms science 
is being regularly taught, students are learning, and teachers are developing a new 
enthusiasm for sdence and sdenoe teaching. The evaluation further shows that the whole 
of GALAXY sdence is greater than the sum of its parts. The components by themselves 
represent exemplary efforts in sdeitoe education. Together, they create a powerful package. 

”Wr get to touch things and discover stuff," 

^ GALAXY student 
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Hie GALAXY CU$$ioom Project wis developed at a nationwide reform effort to infute new 
student-centered curricula into demcntary ichools, to spark the interest of teachers and 
students in learning/ and to provide innovative educational opportunities for all students 
including those who have tra di tio n all y been considered academically ''at risk*" 

GALAXY aastfoom lor Qradot 3-5 

The curriculum for GALAXY Classroom Science for Grades 3-5 is built upon the 
fundamental view that students can construct knowledge about science from the content 
and context of their daUy lives. GALAXY'S goals for elementary science have been three: to 
foster the development of the thinking processes that are tools for constructing knowledge 
of science (e.g., observing, communicating, comparing, organizing, relating), to provide 
students with some of the "big ideas" or core s<^nce concepts that are fundamental to 
understanding scieitce, and to aid teachers through ongoing professional support. 

**Although / am a veteran teacher, I felt at a loss as to how to teach science. 

The concepts of the arcs (themes] — patterns, experiments, and black boxes — 
made sense to me.... I could teach the concepts rather than information and 
k’towledge I frequently hck." _ gaLAXY te.ch«r trom CaUfond. 

The "big ideas" are communicated through the GALAXY inquiry-based^ hands-on/minds- 
on science curriculum which is organized around three six-w^ themes: (1) using patterns 
as evidence, (2) doing experiments to describe and compare materials, and (3) building 
models to explain and invent ideu. Each of these themes was designed to be age- 
appropriate; to use invcstigatioiu that teachers can expand; to work in an interdisciplinary 
sdence program; and to support iMtional state, and lo^ frameworks and standards. 

The Evaluation Approach 

The Far West Laboratory for Educatioiul Research and Development (FWL) conducted a 
compreheiuive evaluation of the itr.plcmentation and impact of GALAXY Classroom 
Science for Grades 3-5 for the initial demonstration phase. 

The evaluation gathered quantitative data on GALAXY'S impact by testing student learning 
through performance-based assessments, surveying student and teacher attitudes and 
teacher practices, and asking teachers to record their use of the GALAXY Classroom Science 
curriculum. Performance-based assessments, in contrast to most multiple-choice tests, ask 
students to do something and then record what they have discovered. Administration of 
four of the performance-based assessments and the attitude surveys followed a pre/post 
design* Four other assessmenU were more closely linked to the curriculum and activities, 
and they were administered .during the course of GALAXY science. 

In addition to these quantiUtive measures, a series of observations and interviews were 
carried out in five case study schools throughout the country, with shorter visits to several 
other schools. These case study classrooms were spread across the nation and varied in the 
ethnicity of the students as well as whether their setting was urban, suburban, or rural. 

GALAXY Classroom Scisnes for Gradss 3-5 Demonstration Program 

GALAXY Classroom Science for Grades 3-5 is a package of integrated curricular themes and 
hands-on science activities. Instruction is organized around three themes presented 
through television broadcasts and classroom hands-on science activities and supported by 
the use of fax technology in the classroom and take-home sdeiure activities. 

During the demonstration phase for GALAXY Classroom Science for Grades 3-5, classrooms 
in thirty-eight schools (later forty) were connected by an interactive satellite 
communications network. The demonstration phase ran for eighteen weeks of class time 
in the fall of 1993 and winter of 1994. 

"fGALAXYJ worked well with all students because of high interest cliff-hanger 
broadcasts backed up with interesting, program»coordinated hands-on 
learning activities.'' _ GALAXY teacher from West Virginia 
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BroidcMtf The television broadcasts dramatized the GALAXY themes throtigh 
continuing program about the adventures of a multicultural group of students, THE 
SJ4.0.0.P5., interacting together as they solved various mysteries. The stories featured 
characters with whom students could identify and modeled for students the use of various 
sdentiEc teduiiques that the characters employed to solve the problems and puzzles they 
encountered. 

*The pro$rum hooks in mU kids because they can relate to it.** 

— GALAXY teacher from California 

**They jfwf yowr name on TV! We can't umit 'til the program comes 
on again.** 

— GALAXY student 

The evaluation found that students were entranced with the broadcwts; the broadcast 
mysteries received the highest ratings hrom students at case study schools among all the 
GALAXY components about which they were asked. Similarly, more than 90% of. the 
teachers who completed the end*of*year survey judged the tnoadcasts to be of "great 
educational value." 

Hands^n Activities Each classroom used a set of GALAXY-provided handsK>n science kits 
that are parts of the Great Explorations in Math and Science (GEMS) or the Full Option 
Science S 3 rstem (FOSS) curricula, both developed by the Lawrence Hall of Science at the 
University of California, Berkeley. 

"Hands-on activities are wonderful. These activities really reach the interest 
levels of all students.** 

— GALAXY teacher from West Virginia 

FWL evaluators found that both teachers and studenU were extremely pleased with the 
GALAXY hands-on materials and activities. Teacher enthusiasm at case study sites 
stemmed from having all the materials they needed and receiving them at one time, using 
the GEMS and FOSS guides that were easy to follow and adapt for their classes, and 
knowing that students loved the activities and were therefore eager and interested learners. 
This enthusiasm was echoed in the end-of-year survey when nearly all the teachers rated 
the activities as having "great educational value." 

"Hands-on activities and take-home kits made the kids feel like they could do 
anything.** 

— GALAXY teacher from Indiana 

Teacher enthusiasm was tempered in a few cases by factors such as the signiEcant amount 
of time necessary for setup, the inevitable mess associated with hands-on materials, and the 
perception among some teachers that a few of the activities were too difficult for third 
graders. In addition, some teachers thought that the Teacher's Guide could have provided 
more assistance on how to link the ideas and themes of the broadcast with the hands-on 
experiences. 

Students were, if anything, even more enthusUstic than their teachers about the hands-on 
activities. More than 90% of the interviewed students gave the activities their highest 
rating. 

Fax One of GALAXY'S unique features is fadlitating student and teacher interaction 
with one another across the city or across the country and with the broadcasts' producers 
through a dedicated satellite itetwork and classroom fox machines. 

"/ think that GALAXY Science worked well xoith all of my students because 
their ideas were recognized no matter what they submitted (i.e., pictures, 
photographs, etc.). 
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— GALAXY teacher from Massachusetts 



61 



Interviewed students were very positive about faxing, some dting the chance of seeing their 
names in the broadcast. Additionally, many of the students’ ideas that were sent to 
Database (headquarters for THE appeared in The Scoop, a two-page fax bulletin 

that was sent p^odically to GALAXY classrooms. However, fax problems prevented some 
classes from receiving it 

Teachers also valued faxing, with more than 80% of teachers who responded to the end-of- 
year survey rating sending faxes as having "great educational value" for their students and 
more than 70% reporting that students were "very enthusiastic" about sending faxes to 
Database. An even higher proportion of teachers said that their students were "very 
enthusiastic" about seeing their names and/or faxes on the broadcasts. 

"The fox meehine is inUgrel. The kids were diseppointed when they worked 
for days on foxes to S.N.O.OJ’.S. and missed the fax deodline because our fax 
machine did not work." 

— GAUOCY teacher from Wisconsin 



During the demonstration phase, technical difficulties produced frustration for many 
teachers. Only 12% reported that their fax machine always worked, and others commented 
that they were never sure whether their faxes reached their destinaUoiu. When these kinds 
of technical problems occurred, whether at the classroom, school, or network level, students 
became disappointed: "Our faxes never got to Database — they got ate up by the satellite." 

FWL evaluators concluded that, when the fax machines worked, they provided powerful 
motivational incentives for GALAXY students. 

Snoopers loop Take-Home Kits Materials for each theme included four different home 
investigation science kits that students were encouraged to explore with family members 
and friends. All the necessary materials plus instructions for doing an investigation at 
home with an adult were included in each kit. 

"My class begged for the take-homes. Please keep them in." 

— GALAXY teacher from Peimsylvania 

Each of the take-home kits arrived at school in parts and required time for assembly (e.g., 
placing each of the parts and instruclionb in plastic bags). While some teachers asked 
parents to help pul together the kits or held a "family science night," others were 
overwhelmed by trying to do it themselves. However, even though preparing the kits was 
fairly labor-intensive, they were rated weU by both students interviewed (more than 70% at 
case study sites) and the niajority of teachers (more than 60% rated them u "very useful" 
and having "great educational value"). 

Recognizing that there is a progression to the development of scientific thinking skills, 
researchers at FWL adapted four performance-based assessments from the California 
Learning Assessment System (CLAS) to test GALAXY and comparison students* progress in 
several crucial areas. FWL researchers meuured classification and organization (critical 
components of scientiRc thinking for grades 3-4 and W) with two hands-on assessments 
using fossils in the pre-test and leaves in the post-test. Skills related to experimentation 
were measured by two other pre/post performance-based assessments using rocks and soils, 
which were administered in a crossover design. Additionally, students look a multiple- 
choice test of science process skills. 

RmuIU from tho ClaMHIcatlon Pro/Pott Assotsmonts 

The evidence shows that participation in GALAXY had a statistically significant posiHve 
effect on students* classification abilities. These results are bued on testing 600 GALAXY 
and 610 comparison students in the same grades at twelve GALAXY Khools. Each of the 
two assessments had three tasks that were scored from 0 (no attempt) to 5 (accurate and 
Informative). Figure 1 shows the average (mean) scores for GALAXY and comparison 
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student* in each of the three grades, both before GALA)^ science started (pte) and after it 
was completed (post). 




• GALAXY students had statistically significantly greater gains than comparison 
students on each of the three classification tasks in the assessments. (Task 1: 50 vs. 
.19, p<.001; Task 2: .34 vs. .11, p=.016; Task 3; .79 vs. .48, p<.001). 

• GALAXY students had statistically significantly greater gains than comparison 
students at each grade level (third, fourth, and fifth). 

• Figure 1 illustrates the GALAXY and comparison mean gain at each grade for 

overall classification scores (the sum of the three individual task scores). The most 

dramatic result is thatt for third and fourth grades, GALAXY student posMest scores 
surpassed not only those of their grade level counterparts but also the pre-test and 
post-test scores of comparison studints in the next grjide. 

• Looking at all the data from all three grades together, students who participated in 
GALAXY science had a statistically sig^cant gain in classification abilities that was 
more than double that of comparison students (1.63 vs. .79, p<.001). 

• The gains measured by this assessment were similar across all three grade levels and 

unaffected by gender, cthnidty. Chapter 1 status, language spoken at home, or 

previous participation in GALAXY Language Arts. 

• GALAXY is appropriate for both high-achieving and academically at-risk students as 
evidenced by fairly similar gair\s for students regardless of their initial performance 
on these assessments. 

Observing, communicating, comparing, and classifying are crucial scientific thinking 
processes for students in grades 3-5. Based on the results of the classification assessments, 
GALAXY appears to have met the goal of fostering the development of these processes. 
Indeed, the results suggest that GALAXY science can ivork for every type of student and can 
carry many of them up to a par with students who are a year ahead of them. 

Results From Pre/Post Assessments of Experimental Skills 

During the fifth and sixth grades, students expand their repertoire of scientific thinking 
skills to include the abilities to recognize relationships between ideas and to design simple 
experiments. During this period students also develop the ability to isolate and manipulate 
variables in an increasingly systematic manner. 

Researcher* at FWL tested these experimental skills by adapting two existing CLAS 
perfonnaiM:e-b*sed assessmenU to use in a pre/post crossover evaluation design. GALAXY 
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and comparison students partidpalcd in either the Rocks or the Soils assessment as a prc* 
test and the other as a post->test. Unlike the dasslhcation asscssmenU, which yielded results 
for individual studenU, the assessmenU of experimenUl skills gave information about 
groups of students. Because the skills being measured were known to be developmenully 
beyond most third graders, the tests were administered to fourth and fifth graders only. 

RmuIU from tho Rocks Assessment 

The patterns of scores shown by fourth and fifth graders on the four tasks of this assessment 
reflect the difference in their developmental levels of understanding about 
experimentation. 

Results for fourth graders indicate no pattern of significant change on this test. Although 
some growth is evident, neither comparison nor GALAXY fourth graders show gains that 
are sUtistically significant. 

In contrast to the results for fourth graders, an interesting and promising pattern emei^g^ 
for galaxy fifth graders on the essential components of the test, particularly m 
independently repeating experiments (Task 2) and in using evidence to support 
experimental conclusions (Task 4). 

• On Tasks 2 and 4 of this asseamenl, the post-test GALAXY fifth grade cohort shows 
statistically significantly higher scores when compared to pre-test GALAXY students. 

• GALAXY fifth graders performed sUtistically significantly better than comparison 
students on Task 2, and, although GALAXY studenU display greater gains than 
comparison studenU on Task 4, it falls short of sutistical significance at the .05 level 
(p=.084). 

• ResulU from the other two tasks indicate no real difference between the GALAXY 
and comparison fifth graders. 

Although the Rocks assessment did not prove to be an age-appropriate measure for fourth 
graders several of its components did help to demonstrate that fifth graders who 
participated in GALAXY Science were better able than their non-GALAXY peers to 
recognize relationships, isolate and manipulate variables in an experiment, and generalize 
information to new situations. 



Result* from the Soils Assessment 

The Soils assessment, like the Rocks assessment, tested more advanced scientific thinking 
processes: observing, understanding relationships, and making simple inferences and 
predictions. SimUar to findings from the Rocks assessment, the developmental differences 
between fourth and Bfth graders appear to be reflected in the resultt. 



The fourth grade resulU for the SoiU assessment show litUe di«««nce in perfoi^ce 
between GALAXY and comparison studenU. The resulU for the fifth 
that the test was more appropriate for these students and that GALAXY students 
outperformed their companion counterparU: 

• The vast majority of GALAXY and comparison fifth graders got good scores on T^ 

1 for both p^tesU and post-tesU. It would appear that this measures somethmg 
that they already know (how to replicate an experiment and observe accurately). 

» Task 2 shows a statistically significant positive change for GA.LAXY fifth 

a smaller, not statUtically significant, change for comparison studenU, but the . 
dUference in their growth was not sUtUtically significant. 

• On Task 3, GALAXY fifth graders showed a sUtUtically significant gain between the 
two administrations (from U4 to 1.74, a gain of 4S0). 

StudenU scored roughly the same at pretest p<u -t^l.43 
that they had not teamed much in thto area. Tlie Saln 

significant (p-.Ol). Tltese resulU suBpst tlut studenU paitidpating ^ 

teamed more than comparison fifth graders atiout generaliiing information they 

hid iuit leinwd to i ntw lihiitioA. 



64 



The fifth grade results from the Soils assessment and, in particular, Task 3, indicate that 
GALAXY Classroom Science helps foster the development of scientific thinking processes, 
in particular comparing variables, relating procedures, and solving new problems. 

Resutts front the Science Proceee Assessment 

FWL administered a multiple-choice test of scientific thinking processes, the Science Process 
Assessment, developed in the late 1980’s to reflect curricular reform in Peimsylvania. This 
test was selected to assess scientific thinking in areas not specifically addressed in the 
GALAXY curriculum. Figure 2 shows the results in terms of mean total scores. 

The results are ambiguous for the fifth grade, but they are more clear for the fourth grade. 

• The data suggests that students in fourth grade GALAXY classrooms learned an 
array of scientific reasoning skills reflective of the new reforms in science education 
(particularly forming hypotheses and experimenting) better than their peers in 
comparison classrooms. 

• GALAXY fourth graders had gains on the thirty-one item test that were statistically 
significantly greater than those of comparison students (1.93 and .05, respectively, 

p<.001). 




These results, comparing GALAXY and non-GALAXY students, suggest that GALAXY 
science can contribute to the development of scientific thinking processes among fourth 
graders. 

FWL evaluators devised a series of four curriculum-embedded performance assessments to 
evaluate students’ understanding of the "big ideas” presented in the three theines of the 
demonstration phase curriculum. GALAXY classrooms were asked to pa^cipate in all four 
embedded assessments; comparison students participated in two. In addition, small groups 
of students were videotaped while working on tasks related to the core science concepts of 
the three themes. 

ResulU for Theme 1: Science It Flndlnf Patteme ee Evidence 

The GALAXY curriculum for Theme 1 had students viewing broadcasts and participating in 
activities that focus on recognizing and using pattcrxu as evidence to solve crimes or 
expUin events. Results from both the Theme 1 videotaped performance assessment and 
the performance-based embedded assessment (Reading the Beach) show that a large 
majority of third, fourth, and fifth grade GALAXY students understood and could apply 
what they had been taught about finding and using patterns u evidence. 
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Fifur* 3. R09ding tb0 0 mcA Scorn for Comparison and GALAXY Studonts 

• The overall difference in the distributiona of scores between GAl-AXY students and 
non*GALAXY comparison students, as shown in Figure 3, is statistically significant 
(chi-square»17.98 with 5 d.f., p«.003) and indicates that GALAXY students 
outperformed their comparison peers on this assessment. 

• As Figure 3 shows, 755% of GALAXY students demonstrated a level of competence 
or better (score of 3, 4, or 5 out of 5) compared with 68.6% of comparison students. 

On the embedded assessment for Theme 1, In which comparison students also participated, 
GALAXY students demonstrated that they were more shitted at recognizing, using, and 
interpreting patterns than their non^GALAXY peers. 

RMUIts for Tbomo 2: Sclonco It Doing Experiments 

Theme 2 focused on the core concept of doing experiments to describe and compare 
materiaU. GALAXY Classroom students Joined the broadcast characters in trying to solve 
mysteries through hands-on experimentation with familiar materials. The purpose of the 
FWL videotaped assessment in this theme was twofold: to see if GALAXY facilitated 
students' working in small cooperative groups and to determine if GALAXY students 
approached the open exploration of a novel substance with greater curiosity or in a more 
systematic manner than non-GALAXY stxidents. 

• More than half of the GALAXY groups were able to organize themselves and to 
assign themselves different roles while none of the non-GALAXY groups organized 
themselves for the task. 

• About half of the GALAXY groups, but only one of the non-GALAXY groups, 
systematically tested the properties of the unknown substances, spontaneously 
making predictions and then revising them based upon testing. 

These results from case study schooU indicate that GALAXY students understood the core 
concepU of Theme 2 and were better at working in smaU groups and at systematic tesHng. 

The embedded performance assessment for Theme 2, Chemicat Reactions, asked GALAXY 
students to <l) obMrve an experiment involving chemicals, (2) change the variables in some 
way, (3) perform the revised experiment and record observations, (4) draw a conclusion 
based upon the two experiments, and (5) design another experiment using the ume 
chemicals and make a prediction about its results. 





66 




Ficira 4. Patcant of 6AUXY Studairta Achlavin* Compatancy 
on Cfianifcaf Raact/ona TaaVa 

. As Figure 4 shows, about 71% of the GAtAXY students consistently 
on tl^e or more of the five parts of the assessment that 
concept of experimentation and could mampuUte variables and predict what wou 

happen. 

. It is not surprising that the studenU had difficulty explicitly stating a cause and effed 
reSrS^Sg the variables (part 4) because of the complexity of the thinking 

involved. 

These results indicate that GALAXY students had 

the concepts involved in experimentation, but many were not yet able to reflect upon 
understanding and communicate li explicitly to others. 

Results tor Theme 3: Science Is Building Models 

The "big idea’ presented in Theme 3 involved buUding and using modete 
on practice in the claaroom with buUding and uaing a variety of models. 

difficult for their students. 

‘d-ir* MS. - 

^th* r^esign of an existtng object (in this case, a bicycle), a model of what was Inside a 
black box (a Slinking founuL), and Uslly, a model of a tool that could be used to wWe a 
SVproblem (uiJtick a basketball stuck in a net). In each case s^dents ^ 
cbaw a model and to write a description explaining their model. The results show that 
GALAXY stiidents performed very well on the three tasks of this assessment; the 
assessment was not given to comparison students. 
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Flgura 6. P«rc«nt of QAUXY StudMits AchIovIn< Compotoney 
on Modoto and D 0 »lgm Task* 

• For GALAXY itudente at all grade levels, Ihe percenUge of students d^natrating 
competence or above were 65,3%, 88,3%, and 87,9% respectively for the three tasks, 

. Figure 5 gives the dUtribution of competency among ^AL^Y studen^ who 
pa^cipated in Models end Designs and shows that, under fairly stringent 
Lo-thirds of the GALAXY students across aU grades achieved competency on two 
or more of three tasks, and 39% could dispUy competency on aU three tasks. 

Although each task tested a different aspect of using 

assessmnt suggests that students dispUyed competence at using models generaUy, 



Culminating EmbedcIwlAsddMnwit; AMyttmry 

A Mvsterv the final embedded assessment, was given to both GALA3W 
■tudmtTaher GALAXY science was completed. It was intended to evaluate the ways that 
Imd«u «rson a^ ISTtavestlgate the possible causes of unexpUined phenomena 
(stranie noises being emitted from an abandoned house). Students were asked to 
Amone three pofflble explanation* for the cau»e of the noUe — a ghoct, people 
trkka^or the wind and •people" were conaldered appropriate 

that the student might »S^»ly on magical explanation*. In addition^^denU 




Flgui* 6 . Parcantag* al tt ud an te Chooalng Eaali ^^*****^*®' ^ ** 

A My$tmty by ttrada far All #ALAXY and Compaitoan 
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• At Figure 6 thowt, GALAXY students more consistently chose "the wind" or 
’•people" over "ghosts" as a plausible explanation for the noises than did their non- 
GALAXY peers, 

• Significantly more GALAXY students (29.4%) chose experimental approaches for 
determining the real cause of the noise over simple observation or explanation 
than did comparison students (203%), as Figure 7 shows. 

On both parts of this asseament, GALAXY students outperformed their compariron peers 
at levels that are sUtistically sigruficant. These results indicate that GALAXY Kience was 
successful In achieving iU goal of reducing magical thinking (fewer GALAXY students 
chose "ghosr) and Increasing understanding of experimentation (more GALAXY students 
chose active or inactive testing). 




Finir* 7. Scorw of Matchod QAUXY and Compariaon Studonta on 
Taak 2 of 4 myUiy 



Summary of Embeddad Aaaeaamenta 

The tpecUl videot.ped performance astessmentt and 
L^mente proved to be u^ful vehicles for evaluating the extent to which 
students undLtood the core science concepts presented in each of “'* ^*“**; 
lu ...r... In h» luime aeerelated differences in undersUnding these concepU, tne 

there did ap^ar to be wmfersfood these 

GAMXY comparison students were evaluated on two of the four assessments, GALAXY 
ttudenit owfper/onned ffiem in almost every espect. 

The philosophy of GALAXY Classroom Science has been expressed as '»cience is the 
Investigatton of phenomena by exploring about, asking queslioM, inventing ideas, a^ 
loving it!" Teachers and students who participated in the demonsteation phw of G ALA>^ 
sdenM spanned a conttnuum from being uncertain about whether they liked wence to 
being strong supporten of hands-on science. 

attitudes among both teachen and students might be produced by participation in GALAXY 
science. 

T*ach«r AttItudM 

FWL researchers surveyed teachers' attitudes towards teaching science both before after 
they taught GALAXY Classroom Science for Grades 3-S. Ratings ranged from 1 (strongly 
disagr^ to 5 (strongly agree) on items such as comfort in teaching science, hands-on 
exploration by students, and avaUability of appropriate materiaU. 
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The icore» of GALAXY teacher* on the preCALAXY aurvey were quite high, indicatog that 
they aUeady supported hands-on science and were fairly confident about their ability to 
teach it. For example, teachers very strongly agreed (4.5 out of 5) that el^nUry 
should participate in hands-on science and that boys and girls were both interested in 

science. 

Given these initUlly high leveU of appropriate “ 7** m,mvTr*'of 

surprising to find sUtlstically significant changes among GALAXY teasers in a numbw of 

\ey areas (5 out of 24 altitude items and 3 out of 9 teaching practices). Te*A*f* 

comfortable to very comfortoble about tcadiing science (from a mean of 3.79 to 4.5^ p<.001) 

and from calling their materials slightly inadequate (2.78) to quite *^7577 

They also indicated that they were better prepared to teach $aen<x to 4.15, p^wU 

They even reported an Increase in favorable parent comment about students enjoying 

science (3.29 to 3.86). SUtisticaUy significant gains also were reported in the ^uency with 

which GALAXY teachers encouraged students to vwite about science, 

math, and had hands-on science activities in class. In addition, the reported frequency of 

science teaching increased. 

When teechers were »sked on the end-of-ye»r eurvey how GAL^ hed 

leeching, a number of them gave reiponiee that indicated that their teaching, not )u*t their 

science teaching, had been permanendy changed: 

"It's changed my philosophy and how I plan for teaching both in terms of 
goals and how I interact in class; asking questions, probing for better answers. 

strivins for excellence.'* . ^ 

* — GAUOCY teacher from Texas 

"I will never be textbook bound again; even in third ^ade, 

the hands-on experience to explore concepU before higher level thinking can 

consistently occu GALAXY teacher from South Carolina 

n have done a better job at accepting all ideas and t^ng how 

comments do fit. I hove done a 100% better ;oh teaching science. I have lost 

some of my fears about experiments. I have tried more group projects in 

other subject areas." « , . 

— GALAXY teacher from Cobrado 

"{As a result of GALAXY,! I've also changed to using more cooperative 
actin'ties throughout the curriculum (math, social studies, etc.). feel this has 
made me a more effective teacher, and my kids are having fun." 

— GAUOCY teacher from California 

"GALAXY has shown me that my role in the classroom should be more as 
'facilitator' and less as 'lecturer.' I have also learned how much more 
children enjoy learning when it is learner-driven and they have control over 

what they team and hoto they team it." 

— GALAXY teacher from Maryland 

Participation in GALAXY Classroom Science facilitated a very positive set of outcomes 
among the teachers. Hands-on science requires an extra commitment of ^th time and 
intellKtual engagement by teachers, factors that may deter many from doing it. The 
evaluation data indicates that being a part of the GALAXY Classroom overcame these 
impedimenta and brought exciting science teaching into the lives of teachers and students 
throughout the country. 

Student AttItudM 

FWL evaluators developed a 27-ltem survey to measure student attitudw to 
administered it to both GALAXY and comparison students before and after OALAXY 
aassroom Science. As part of the analysis, the 27 attitude items were clustered into groups 
based on their Intercorrelations and a cluster score was computed. 

There was empirical evidence for four clusters of items, and Mch was given * 

name for convenience of reference: "fun," "learning," "myrtique, and world diuters. 

The changes associated with these four dusters are shovm in Figure 8. 
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Flfum 8. M«an Attltud# Chang# by Clustar for GALAXY and Comparison Studonta 

For a group qf nine items, labeled the ''ftm duster," GALAXY students had a more positive 
attitude than comparison students towards how much fun science was at the pre-test, and 
that gap widened significantly by the time of the post-test (see Figure 8). GALAXY students 
showed a statistically significant improvement in their perspective on five out of nine 
items related to doing science at school, whereas comparison students only had such 
changes on ^o items. This evidence suggests that participating in GALAXY Ctassroom 
Sctmce positively changes student attitudes about science class. 

Another cluster was a "learning" cluster consisting of four items. Overall, the "learning" 
cluster score started with GALAXY students signiticantly more positive and ended with the 
gap even larger, but the difference between the two groups in the amount of increase was 
not statistically significant. At the post-test, GALAXY students had higher mean scores than 
the comparison students by .10 to .13 for all four individual items, a consistent and 
substantial margin. The evidence from this duster suggests that partidpating in GALAXY 
science classes had a beneficial effect on students' attitudes to engaging in activities in class 
and not being afraid to make mistakes. GALAXY students are not afraid to "mess around," 
one of GALAXY'S goals. 

Five more items comprise a cluster that relates to the "mystique" of science. The changes on 
the "mystique" cluster score and on the negatively-phrased items in this cluster indicate 
that sdence had lost much of its mystique for both GALAXY and comparison students, with 
a significantly greater decrease for GALAXY students. All of the significant differences for 
this cluster of attitude items favor GALAXY over comparison students. 

The fourth cluster, the "world" cluster, is composed of nine items that generally relate to 
the relationship between sdence and 'l.e world outside school. This cluster provides some 
counterpoint to the strongly favora - results from the other three clusters of student 
attitudes. For these items, GALAXY .''■udents not only do not have more positive attitudes 
than the comparison students at post-test, their decrease in agreement is significant and 
significantly greater than the change for comparison students (who actually improved 
slightly). TTie main exception is an item that said "Sdence teaches us to try out new ideas," 
on which GALAXY students increased their agreement markedly more than comparison 
students, to extraordinarily high levels. 

The evidence from this "world" cluster is unexpected and suggests that GALAXY students 
are having difficulty making the connection between the fun things they do in sdence class 
and the way science is used in the real world. Perhaps the GALAXY Classroom Science 
curriculum needs to be strengthened in areas making the link between the classroom and 
the larger sodety. 

The results of the student attitude survey confirm that participation in GALAXY Classroom 
Science positively affected the attitudes of students towards participating in science class, 
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mgaging in activities in which they did not know the right answer, and feeling comfortable 
with GALAXY‘promoted learning strategies. But the attitude survey results also suggest 
that the connection between what was happening in the classroom and the larger world 
might have eluded them. This is an area that can be added to the curriculum, now that 
GALAXY has been succcat ful in getting students to lilte science class. 

*'Ihave been absolutely thrilled with this science program. It has been an 
incredible experience to watch my children become 'scientists* in the 
classroom. I have not used any program as well-integrated or as motivating 
to all my students as the GALAXY science program." 

— GALAXY teacher from Oregon 

One of GALAXY'S primary objectives has been to gel students and teachers excited about 
science and to motivate them to jump in, begin exploring, keep asking questions, and have 
fun. As the evaluation evidence from both teachers and students indicates, GALAXY 
Classroom Science is a highly successful initiative. 

GALAXY'S broadcasts motivate student interest and provide a realistic context for the 
hands-on science activities. The thematic structure of the curriculum helps to integrate a 
wide variety of experiences: participating in hands-on inquiry, writing and communicating 
through the fax, and doing take-home activities. The teacher institutes and ongoing teacher 
support have assisted teachers in weaving these elements together. 

Although teachers are still learning how to use GALAXY science optimally in their 
classrooms, the evaluation results point to positive experiences in most classrooms: science 
is being taught regularly, students are excitedly engag^ in hands-on activities, and teachers 
are developing a new enthusiasm for science and science teaching. 

The preceding sections of this report describe the effects on students and teachers of the 
various curricular, technological, and staff development components of GALAXY science in 
schools throughout the country. As this report indicates, it is certainly the case with 
GALAXY science that the whole is greater than the sum of its parts. The components by 
themselves represent exemplary efforts in science education. Together, they create a 
powerful package. 



EXECUTIVE SUMMARY 



I. INTRODUCTION 

The first implementation of Galaxy's Language Arts Pro- 
gram was enthusiastically received by teachers and stu- 
dents throughout the nation, and it began to demonstrate 
a pou^rful ability to change the character of language arts 
education, and to raise test scores. 

Galaxy appears to be successful in infusing neiu curricula 
and bringing meaning-centered instruction to varied set- 
tittgs (urban, rural) and to diverse populations (African- 
American, Spanish-speaking, Chapter V. The vast ma- 
jority of teachers, regardless of leaching style or philoso- 
phy, was able to use the curriculum in the way it was 
intended. 

The Galaxy Classroom Project was developed as a nationwide 
reform effort to infuse new curricula into schools, to spark the 
interest of teachers and students in learning, and to make a 
significant difference in the educational lives of students who 
traditionally have been labeled "at-risk." 



"You can be smart, 
but it [Galaxy] can 
help you get smarter" 

— a Galaxy student from 
Orangeburg. SC 
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This document describes the findings from an evaluation of the 
demonstration phase of the language arts cycle for grades three 
through five, the first curricular area on which Galaxy focused. 
This evaluation report documents some of the changes, large 
and small, that took place in Galaxy Classrooms throughout the 
country. 



The Implementation of Galaxy 

Galaxy was designed to make a challenging curriculum and 
learning experience available to all students, including those 
who ordinarily lack such access. During the demonstration 
phase. Galaxy is testing its ability to reach America's most 
economically disadvantaged learners, who typically rank in the 
bottom third of the nation in educational performance and who 
slip even further behind as they move through school. The 
schools selected for the demonstration phase spanned the na- 
tion. 

What was the Galaxy Language Arts Demonstration Program? 
Galaxy is a package of integrated curricular and instructional 
approaches. It features the organization of instruction around 
themes, presented through television broadcasts, children's 
literature, classroom activities, and the use of interactive tech- 
nology. 

During the Galaxy Classroom Project demonstration phase for 
language arts in grades three through five, classrooms in 37 
schools were connected by an interactive satellite communica- 
tions network. The demonstration took place during fourteen 
weeks in the spring of 1993. Each classroom was equipped with 
a fax machine, audioconferencing telephone (the "hoot 'n 
holler"), video cassette recorder (VCR), and television (TV), 
which were linked by Very Small Aperture Terminals (VSATs) to 
enable two-way voice and data communication and one-way 
television communication. 

Each classroom utilized a core of six literature books per theme, 
a take-home magazine, a teacher's guide with suggestions on 
reading and writing strategies, and a wide choice of classroom 
activities for before, between, and after the broadcasts for each 
theme. 
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The television broadcasts dramatized the Galaxy themes 
through a continuing drama about the lives of a multicultural 
group of students, interacting together in an after-school com- 
muruty center. The story line was engaging and featured charac- 
ters with whom students could identify. The open-ended 
themes in the programs were intended to stimulate critical 
thinking and discussion, unlike the traditional use of "instruc- 
tional" television. 

Galaxy's literature was carefully selected to complement the 
themes and to engage its multicultural audience of learners; 
these books contrast significantly with traditional "basal" read- 
ers. The array of learning activities was rich — about 20 activities 
for each theme. They encouraged group, individual, and whole 
class instruction; involved discussion, writing, drawing, and 
other instructional modalities; and presented teachers with 
choices, while still maintaming a clear focus on the integrating 
themes of Galaxy. 

The Evaluation Approach 

’ The Far West Laboratory for Educational Research and Develop- 
ment carried out a multifaceted evaluation of the operation and 
impact of the program for this initial demonstration phase. 

The evaluation encompassed testing of student learning 
through both standardized measures and performance-based 
instruments, surveys of teacher and student attitudes and 
teacher practices, and teacher records of utilization of the Gal- 
axy curriculum. Specialists from the Educational Testing Service 
assisted in the development and scoring of writing performance 
measures. 

Measures of student learning were administered in two kinds of 
comparison classrooms, classrooms which were not using the 
program in Galaxy schools and others in demographically 
similar schools where Galaxy was not being implemented. In 
addition, repeated observations and interviews were carried out 
in five case study schools throughout the coimtry, with shorter 
visits to several other schools. Those case study classrooms 
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ranged from a rural commimity in South Carolina to inner-city 
schools in Washington, D.C., and Oakland, to largely Hispanic 
schools in Los Angeles and New York City. 

The Final Report analyzes the impact of Galaxy during this 
period. It also reviews the operation and impact of each compo- 
nent of the Galaxy system. 

II. THE EFFICACY OF THE CURRICULUM STRUC- 
TURE: THE THEMATIC CURRICULUM 

The intellectual core of the Galaxy curriculum was the organiza- 
tion of all instruction around seven successive themes, each of 
them designed to be of genuine concern to Galaxy students. 

They included issues such as fairness, the complexities of main- 
taining personal privacy, and "people are more than they ap- 
pear to be." The success of this thematic structure was essential 
to the success of Galaxy, both for motivational reasons and for 
providing a coherent, integrated structure for the diverse Gal- 
axy activities. 

The specific goals of Galaxy's thematic structure were to; pro- 
vide the context for real life reading and writing activities; 
provide students with opportunities to relate the ideas embed- 
ded in the themes to their own lives and experiences; and en- 
gage and motivate students in learning. 

Teacher and Student Responses 

The evaluation assessed the efficacy of the thematic structure 
through survey questions of all Galaxy teachers at the end of the 
year, observations throughout the course of instruction in se- 
lected schools, and interviews with teachers and students. All 
evidence supports the view that this crucial element of Galaxy 
was extraordinarily successful. 

• Teachers frequently described the seven themes that 
formed the core of the Galaxy language arts curriculum as 
"powerful," "motivating," and "relevant." 
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• Over 90% of the teachers who responded to an end of year 
survey thought that the Galaxy themes had great educa- 
tional value, and nearly the same fraction reported that 
students liked the themes "a lot." 

• Students remembered the Galaxy themes, even at the end 
of the semester. 

• Students imderstood the themes and could relate them to 
their own lives and to the Galaxy literature. 

III. READING AND WRITING OUTCOMES 

The evaluation assessed student reading and writing abilities 
and attitudes, as well as changes in teacher attitudes and teach- 
ing practices. 

Reading 

Galaxy provided numerous opportunities to encourage student 
reading, not as an academic exercise but as a purposeful and 
satisfying activity. Galaxy reading activities involved both 
reading aloud and individual reading of an array of materials: 
the Galaxy literature books, a student magazine designed to be 
taken home, faxes received from other students arrd from Gal- 
axy, and the work of classmates resulting from a rich array of 
small group activities. The Galaxy books dealt with engaging 
subjects and characters with whom it is easy for Galaxy stu- 
dents to identify. Listening to the reading of good books pro- 
vided a common basis for the sharing of perceptions and per- 
sonal meaning. Within the broadcasts, the characters modeled 
children commimicating purposively through reading and 
writing. The reading of faxes from afar provided a connection 
with the writing of real human beings. 

Galaxy delineated several goals for students as a result of par- 
ticipation. Students should be able to: read more; read for plea- 
sure; acquire meaning from context; relate reading material to 
their own background knowledge; and enhance their reading 
abilities. 

The evaluation has found very positive outcomes in this area. 
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Teacher and Student Response to the Reading Com- 
ponent 

There is little doubt that the character of reading activities was 
markedly transformed by the Galaxy experience, particularly 
for classes that had previously been using basal readers as the 
focal point for reading and language arts instruction. The ability 
to discuss and think about reading activities within a thematic 
framework was tremendously appreciated by teachers, while 
both teachers and students reported great enthusiasm for the 
content of the books and for the receipt of faxes from afar. 

The following teacher comments typify their reactions: 

"This program gets a Rave Review from me. I loved the... 
wonderful books. But, watching my students loving to read 
and write more was extremely rewarding." 

"The students love to hear me orally read the new Galaxy books 
for each theme, which motivates them to want to read the books." 

The Impact of Galaxy on Overall Reading Achievement 

The evidence shows that Galaxy participants achieved signifi- 
cant gains in reading achievement. Participation in Galaxy had 
a clear benefit for students' reading, as measured by standard- 
ized test scores for two components of reading assessment, 
vocabulary and reading comprehension. These results are based 
on testing 2,826 students in 146 classrooms in January and May, 
1993, using the vocabulary and reading comprehension subtests 
of the California Achievement Test, Fifth Edition (CAT/5). 

While children in comparison classrooms tended to drop rela- 
tive to their peers on national norms, as is typically the case 
with economically disadvantaged children, a greater percentage 
of Galaxy children held their own, providing them with a stron- 
ger base for further growth. For example: 

• Galaxy students significantly outperformed comparable 
students in reading achievement on the CAT/5 in both 
vocabulary and reading comprehension. 
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• These gams are similar for grades 3, 4, and 5, regardless of 
gende? ethnicity, Chapter 1 eUgibility, home language, 
and sp6cial education status. 

. Gains are similar regardiess of how well students initially 
performed on these measures. 

Vocabulary Achievement Results 

The results for the vocabulary subtest showed that participating 
in Galaxy produced significant gains. 

. Vocabulary gains showed a statistically significant differ- 
ence in gSi between Galaxy and comparison students. As 
Figure 1 shows. Galaxy students had an average gam of 
13.8 scale score points, while comparison sti^ents g^e 
an average of 10.05— a 37% greater gain for Galaxy stu- 
dents. Galaxy students performed above expectation 
suggested by national norms by more than 30 h. 

Figure 1. CAT/5 Vocabulary Gain 
January-May 1993, Chapter 1 Schools 




rank from highest to lowest in terms of gam. Galaxy 
classrooms display consistently higher gams on vocabu- 

larv scores. 



lary scores. 
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• Seventeen percent of Galaxy classrooms made average 
gains on the vocabulary subtest that were twice as great as 
expected (scale score gsm of 20 points or more). In other 
words, in seventeen weeks of school these classes gained 
as much as is typically expected for a full school year, 
whereas only nine percent the comparison classrooms 
made similar gains. 

• Galaxy Chapter 1 students performed better when com- 
pared to national norms for the vocabulary subtest than is 
typical for Chapter 1 students. 

Reading Comprehension Achievement Results 

Participation in Galaxy also conferred a comparative advantage 
on the reading comprehension subtest. 

• The reading comprehension subtest showed a statistically 
significant difference in gain between Galaxy and com- 
parison students. 

• As Figure 2 shows. Galaxy students had an average gain 
of 7.67 scale score points, whereas comparison students 
had an average gain of 3.13 points. 

Flguro 2. CAT/5 Reading Comprehension Gain 
JanuarHRay 1993, Chapter 1 Schools 






79 



• These data show that Galaxy students made 145% greater 
gains than comparison students in reading comprehen- 
sion. 

• When Galaxy and comparison classrooms are matched by 
rank from highest to lowest in terms of reading compre- 
hension gain, Galaxy classrooms display higher gains at 
almost every point. 

The Intensity of Teaching Galaxy and Reading Gains 



The more fully Galaxy was taught, the greater were the read- 
ing score gains. In classrooms where teachers spent more time 
teaching Galaxy, where it became the central core of their lan- 
guage arts curriculum, and where they used the fax capability 
more than otlter teachers, student performance gains were 
substantially higher in vocabulary. In fact, students in such 
classrooms actually gained in percentile rank. 

• Students in classrooms whose teachers used Galaxy as a 
replacement for their traditional language arts curriculum 
scored two-thirds better on the vocabulary subtest (mean 
vocabulary gain of 21 .1) than students in classrooms 
where Galaxy was a supplement (mean vocabulary gain 
of 12.5). Figure 3 compares the vocabulary scores from 
these 10 replacement classrooms with the 79 other Galaxy 
classrooms. Both groups scored better than comparison 
students. 




Mean Vocabulary Gain Mean VOCabulary Gain 
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Figure 3. Vocabulary Gain for Supplement/Replacement 




• Time spent on teaching Galaxy is significantly correlated 
with reading gains. Classrooms that ranked in the upper 
25% in terms of time spent teaching Galaxy had gains^hat 



vocabulary scale score gains are shown in Figure 4. 



were 80% higher m vocabulary and one-tnira nigner i 
reading comprehension than classrooms that ranked i 
the bottom 25% of time spent on Galaxy. The data for 



Figure 4. Vocabulary Gain by Time Teaching Galaxy 




• Average gains in classrooms where the fax machine was 
used two or three times per week (as recommended by 
Galaxy) were twice as high as for occasional use class- 
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rooms on mading compmh^ion (11.0 ve^ 4.0) ^d 
almost 75% higher on vocabtdary (W l *^’8“ 

5 displays the vocabulary scale score gams. 

Figure 5. Vocabulary Gain by 
Frequency of Fax Machine Use 




^ Not at All occasionally Ow^^r M Timas Dally 

Writing 

ralaxv Diovided a imique context to stimulate student writing 

fhrough writing and fixing to real audiences ^ 

about themes that clearly had engaged student mterest. The 

specific goals of the writing ^l,at 

learners to: write for real purposes; be able to think about \^mat 
they were writing; relate their writing to their own lives aj'd to 
pn^r”“eri®cefwrite mom; and enhance *eir wnlmg abdihes. 

The assumption was that wdSng would become a purpM^part 

of students' Uves rather than mere exercises and that, as vvntmg 
increased, writing abilities would improve commensurately. 

Teacher and Student Responses to Writing 

Writing is seldom a popular activity for students. Galaxy 
seemed to succeed in making writing 
personally relevant for most. For some students, *e Galaxy 
Lperience produced a breakthrough in their enthusiasm and 

desire to write. 



O 

ERIC 



BEST COPY AVAIUBLE 




82 



• Many teachers report that they have changed how they 
teach writing. 

• Teachers notice that Galaxy students, regardless of ability 
levels, are more willing to undertake writing assignments, 
and to write on their own. In addition they report a gen- 
eral improvement in the quality of student wnting. 

• However, teachers report that they were imable to fully 
implement the process writing approach due to ^e time 
constraints of the Galaxy theme cycle. An analysis of 
student work confirms that few students had experience 
with the full range of process writing (pre-writing, draft- 
ing, revising, editing, publishing). 

• Teachers report that Galaxy was successful in enabling 
students to brainstorm writing ideas and to write for real 
audiences 

• Teachers cite the highly popular broadcasts, which present 
their students with real problems about which they want 
to express an opinion; fax machines, which encourage 
students to write for a real audience; and the Galaxy 
activities guide as having been instrumental in motivating 
students to write. 

• Galaxy students report that they are writing more than in 
previous language arts instruction. Students in the case 
study sites describe their Galaxy writing as being about ^ 
topics that are important to them in contrast to last year's 
writing which they describe in terms of book reports, 
writing stories using spelling words, doing reading skills 
workbooks, and keeping journals. 

Measures of Writing Achievement 

The evaluation measured one particular type of writmg, persua- 
sive writing, which required students to take a position on an 
issue and support it with evidence. Pre-post measures of this 
writing ability, given to both Galaxy and comparison students, 
used writing prompts that were supplemented with embedded 
performance tasks for Galaxy students only. 
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• Both Galaxy and comparison students made statistically 
significant gains on the pre/post writing prompts, but 
there was no significant difference in performance be- 
tween ^e two groups. 

• Galaxy students showed statistically sigmficant gains on 
the embedded performance assessments one through 
three, but there was no significant gain when all four 
performance tasks were viewed together. However, per- 
formance assessment four was administered very close to 
the end of the school year, and student scores may well 
have reflected various distractions in the school environ- 
ment. The pattern of gain was similar for Galaxy students 
in each of ^e three grades. 

• It is probable that Galaxy writing outcomes wUl be en- 
hanced as teachers learn to include more "process 

ing," the process of review and revision that is designed to 

develop writing skills. 

IV THE ROLE OF INTERACTIVE TECHNOLOGIES 

IN GALAXY 

One of Galaxy's unique advantages is the ability to engage 
students in interaction through its dedicated satellite network, 
classroom fax machines, and "hoot 'n holler' audioconferencing 
network. The fax, in particular, is integral to the motivational 
incentives of Galaxy's approach to language learning. 

The specific goals of Galaxy's interactive technologies were to; 
bring the world to the classroom and the classroom to the 
world; facilitate writing for real purposes; foster a "community 
of learners" among Galaxy teachers and students across the 
country; and expose students to technologies with which they 
may not otherwise come in contact. 

General Observations Regarding interactive Technolo- 
gies in Galaxy Classrooms 

When the fax component of Galaxy worked well, the evidence 
shows that it was highly successful in motivating students. Test 
scores, as noted earlier, were particularly high in those class- 
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rooms with frequent fax usage, and student and teaser reports 
were enthusiastic. However, there were a number of technical 
problems: installation was delayed in several schools; the sched- 
uling of transmissions proved frustrating for some; and the 

lack of response to faxes sent was a disappointment, com- 
pounded by a system that did not confirm successful transmis- 
sion of faxes. There was not a specific goal for the "hoot 'n 
holler" system, and therefore it was little used. 

Overall, Galax/s assiunptions about the imique power of the 
fax to engage students in writing and reading activities was 
demonstrated to be eminently correct. The evaluation findings 
support efforts to improve its operation to make it easily avail- 
able to all classrooms. 

• Frequent use of the fax machine was associated with 
higher gains on the vocabulary achievement subtest. 

• There were technical problems with the new fax network. 

• The use of the fax machines proved frustrating for some 
teachers because of imreliability or difficulties in opera- 
tion and lack of confirmation of successful sending or 
receiving. 

Teacher And Student Responses 

For many of the Galaxy students, the use of the fax machines 
served as a powerful motivator to write for a real purpose. 

• Problems with technical operation and reliability ham- 
pered some classrooms' use of the fax machine. 

• The majority of classrooms that reported usage used the 
fax machine two or more times per week. 

• Over 85% of teachers who responded to an end of year 
survey reported that their students liked faxing a lot. 

• Teachers rated their students as most enthusiastic about 
faxing to The House and seeing their faxes on subsequent 
broadcasts 
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• Students were proud of their new-found ability to com- 
municate across the country with other students via fax. 

• The use of the fax clearly did inspire students to write for 
real purposes 

V. THE EFFECTIVENESS OF GALAXY’S PROGRAM 
COMPONENTS 

The evaluation analyzed students' and teachers' receptiveness 
to and utility of each of the Galaxy components. 

The key components of the Galaxy curriculum received ex- 
tremely high marks from participating teachers and students. 
Survey results show the highest possible ratings for the educa- 
tional value of the literature, the broadcasts, the activities, and 
the in-service training institutes; 90% of teachers who re- 
sponded to an end of year survey typically rated each of these 
as having "high" educational value. In addition to their indi- 
vidual quality, these components worked together well as an 
instructional system that teachers could embrace and utilize in 
their classrooms. 



Broadcasts 

Two-week theme cycles began with a 15-minute television 
program (the A show, broadcast in English, in Spanish, and with 
closed captions) that explored a theme such as fairness from 
multiple perspectives and posed issues for the students to 
consider. The broadcast at the end of each cycle (the B show) 
incorporated selected student fax responses to these issues. 
There were fourteen such broadcasts during Galaxy language 
arts. Since it was possible for teachers to tape the broadcasts, 
they c \ld use them repeatedly throughout a theme cycle. 

The goals of the broadcast component were to: introduce and 
create interest in the language arts themes; connect them with 
the real world of tl\e students; and stimulate writing for real 
purposes 
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Teacher and Student Responses 

Interviews and survey results show a very strong endorsement 
for the educational value of the broadcasts and their ability to 
engage students- 

• The broadcasts resonate well with students, and they are a 
powerful way of capturing students' attention. 

• The Galaxy broadcasts were a hit with teachers as well; 
they were nearly unanimous in the higli praise they 
awarded to the broadcasts. 

• Teachers report that the characters and storyline were 
compelling and engaging for all students, regardless of 
gender, ethnicity, or geography. The primary limitation of 
the broadcasts were the short broadcast time period (two 
days for each show) and the short time period between 
the A and B shows. 

• The programs were shown repeatedly on videotape in 
most classrooms. Sometimes they were shown in their 
entirety, while in other cases teachers stopped the tape to 
encourage discussion of themes within the broadcast or 
used a segment just before a related learning activity. 

• All but one of the eighty-one students interviewed gave 
the broadcasts the highest possible rating. 



Student Activities And Teacher Resource 

Materiais 

The goal of these materials was to facilitate the use of many 
different resources at varj'ing degrees of difficulty so that all 
students regardless of ability could participate. 

Teacher refiections 

The evaluation found that teachers used the various suggested 
activities extensively and rated them highly as euucaticnal 
tools. 
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• Teachers selected activities that incorporated a^riety of 
instructional modalities (e.g., art, drama and role-play, 
listeiung, writing, reading). 



• Galaxy activities met the educational needs of students of 
varying ability levels. 

• Over 90% of the teachers who answered the end of year 
survey found the Galaxy activities to be "very useful' for 
their teaching. 



• Teachers report that they were able to adapt and modify 
the Galaxy activities to fit their own particular teadmg 
style and interests. Therefore, it appears that most class- 
rooms received tailor-made Galaxy instruction. 



Small Group Instruction 



Many suggested Galaxy activities centered around small group 
instruction. Its goals were to allow each student to participate in 
Galaxy activities fully and to facilitate students learning from 
one another 



Teacher and Student Responses 

Many teachers found that cooperative groups worked well for 
their students. However, some teachers, largely those who had 
not used small group instruction before, experienced problems. 
The latter found that small group work diverted their energies 
from instruction to classroom management issues. 

Illustrative of teacher attitudes toward the small group activities 
are the following comments: 

"...the cooperative learning groups worked well, and I plan to 
give my students many opportunities to share ideas orally in 
groups and for the whole class next year to develop some of the 
necessary skills to become good readers and miters." 

"Galaxy helped the students work cooperatively which gave me 
time to focus on those students who were having special prob- 
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lems. Language Arts took on a whole new meaning and look. 

Awesomell" 

Some students who were interviewed singled out the group 
experiences as "the most important thing they had learned from 

Galaxy." 

"Learning is fun and it's not boring. I learned how to xvork in 
groups and cooperate and take turns, that's all. And I learned 
how to write stories." 

"I learned how to work in groups. I used to not like working in 
groups. They kind of slow me down. Now I learned to get some 
of their ideas.” 

Galaxy Literature 

Children's literature was a central focus of the Galaxy program. 
The Galaxy literature was carefully selected to relate to the 
seven Galaxy themes, while providing a choice for differing 
levels of difficulty and for personal teacher preferences. During 
the Galaxy demonstration, six books of the teacher's choice 
were provided for each theme— 42 for the semester. Since the 
number available was limited, teachers were wcouraged to read 
books aloud in class, a widely recommended mstructional 
strategy, as well as to encourage individual reading. 

The objective was to enhance self-esteem and develop literacy 
by helping students understand and debate opposing view- 
points, express their personal strengths, and collaborate with 
others to delve into the meaning of literary works— and how 
those works might relate to their lives. 

The specific goals for the literature were to: bring high quality 
children's literature into the classroom; integrate the Galaxy 
themes and children's literature; and engage students in read- 
ing, thinking about, and discussing the themes that underlie the 
curriculum. 

Teacher reflections 

• Most teachers thought that the Galaxy literature books 
had great educational value and that their students liked 
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them a lot. Teachers greatly appreciated the books and 
referred frequently to their high quality and relatedness to 
the themes. 

• Teachers were successful in linking the books to the Gal- 
axy themes, mainly via the Galaxy activities. 

• A few teachers requested higher level books for 5th graders. 



Student Comments 

The Galaxy literature resonated well with the third through fifth 
grade students. Students at the case study schools rated the 
Galaxy books very highly; they clearly enjoyed reading them. A 
few, however, were somewhat critical of dieir teacher ^s read- 
aloud style. Students were able to remember all of the Galaxy 
themes at the end of the cycle and to connect them to the litera- 
cun. For example, the following statements were offered by case 
study students when asked about their favorite books; 

Big Orange Splot: "Because Mr. Plumbean was different from the 
others, he was true to himself and did not let others bug him. 

He was brave and he was a leader. He encouraged people to 
follow their dreams." (Theme 4: Be True to YourselO 

Big Al: "At first he seemed ugly and mean — but they just 
couldn't see the other side of him — ^his inside was nice." (Theme 
1: People are more than they eppear to be) 

In addition, students connected the literature to their own lives; 

Angel Child, Dragon Child: "I like to learn about history and 
things about different races. I like to read books about prejudice 
because I'm into peace and I like to find new ways to help make 
peace." 

The Pain and the Great One: "I have a brother. He's little and I'm 
big. He gets treated differently. It helps you think of things you 
can do with a brother." 
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Teacher Support 

Galtixy's staff development component, particularly two in- 
service training institutes that brought together all Galaxy 
teachers and principals for several days, was significant to 
Galaxy in many ways: in introducing the curriculum and its 
many integrated features, in providing hands-on experience 
with the fax and other technologies, and in developing a sense 
of community relationship throughout the Galaxy network. 

Its goals were to: familiarize teachers with meaning-centered 
instruction, process writing, and literacy strategies; introduce 
teachers to the Galaxy curriculum and teaching philosophies; 
acquaint teachers with the seven Galaxy lernguage arts, themes; 
and familiarize teachers with Galaxy technology and how to use 
it. 



Teacher comments 

• The vast majority of teachers thought that the workshops 
and presentations at the iwo teacher Institutes contributed 
greatly to their ability to teach Galaxy language arts. 

• Many teachers would have appreciated more on-going 
support during the cycle both for substantive issues and 
for ^e various technologies. 

VI. CONCLUSIONS 

In summary, the first phase of the Galaxy demonstration 
achieved a number of tmequivocal successes. It brought to a 
cross-section of America's economically disadvantaged students 
a classroom experience that connects reading and writing to 
their own concerns, knowledge, and experiences, and that 
respects their substantial intellectual capabilities. Galaxy 
reached its diverse multicultural learners in a way that gener- 
ated extraordinary student enthusiasm. That enthusiasm was 
shared by teachers, who in numerous cases reported that the 
experience had brought new life to their professional work. 
Galaxy has had an impact beyond language arts; it has changed 
the way many teachers view the capabilities of their students. 
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Galaxy's iinique interactive component, the use of the fax ma- 
chine, fueled that enthusiasm, despite technical problems. 

The changes that Galaxy generated have begun to have a posi- 
tive impact on student learning; Galaxy students gained appre- 
ciably more both in vocabulary and reading comprehension 
measures than did students in comparable classrooms. As 
experience develops further in subsequent iterations of Galaxy, 
further impact should be seen; Galaxy's networked community 
of learners and teachers provides a splendid opportimity for its 
continued evolution. 

STATEMENT OF CAROLYN REID-WALLACE, SENIOR VICE PRESIDENT, 
EDUCATION, CORPORATION FOR PUBLIC BROADCASTING 

Senator Cochran. Ms. Joy Rouse, let us go to you next. I under- 
stand you are going to talk about Chapter 2. 

I am sorry. Dr. Carolyn Reid-Wallace is next. 

Dr. Reid-Wallace. Mr. Chairman, I am going to remove myself 
from this obstructed view. 

Senator Cochran. Yes; we want you to go sit by Mr. Vance, if 
you would. That way we will see you better. 

Dr. Carolyn Reid-Wallace is senior Vice President, Education, 
Corporation for Public Broadcasting, here in Washington. 

We are very glad you are with us this morning. 

Dr. Reid-Wallace. Thank you very much, Mr. Chairman. 

I would like to note that my written testimony is here, and will 
be presented to you for your consideration. I am going to keep my 
remarks very brief. They will attempt to summarize as clearly and 
as quickly as possible the substance of these written remarks. 

No. 1, 1 want to begin by thanking you, Mr. Chairman, for your 
vision, your dedication, your commitment to what I would charac- 
terize as the littlest citizen in America. The youngster who is 2, 3, 
4, or 6 years old cannot vote, does not have a large bank account, 
but certainly represents the future of this Nation. 

And the fact that you and your colleagues have a vision of cour- 
age and the tenacity to advocate on behdf of America’s littlest citi- 
zens sug^sts to me and to my colleagues, not only at the Corpora- 
tion for Public Broadcasting, but across this country, that there 
really is hope for this country. 

And I have coine to say to you this morning that the Ready to 
Learn Program that you nave already heard Secretary Kunin and 
her colleagues speak about is a criticaaly important program. 

Oh, I know that everyone says that every program is critically 
important. But in this case, it really is important, because if our 
children, who will, we hope, become our future leaders, have any 
possible hope of becoming literate, of becoming full of the intellec- 
tual capacity that their parents dream that they will possess, they 
have to do it early enough to allow them to move into the first 
ranks, not only of scholarship, but of thinking. And Ready to Learn 
proposes to do just that. 
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What is it? It is simply a way of usin^ a fairly accessible t^- 
nology, television, as a means of helping little children begin school 
ready to learn. 

They are taught their colors. They are taught to think. They are 
taught some vtdues. And, indeed, by the time _ they _ reach first 
grade, we hope that they have acquired the requisite sldils. 

We think tiiis is terribly important, not only because this Nation 
must take a quantum leap, and extend to 16 years, in terms of 
global competitiveness, but also because we beheve that Ready to 
Learn and the component parts of this particular program are cost 
effective, they are universally accessible. 

Some 99.5 percent of every household in this Nation haa access 
to the technology that Ready to Learn will use to transmit informa- 
tion. 

And finally, we believe that Ready to Learn is critically impor- 
tant, because it says that America dws value its youth, because it 
says that America values the potential of all of its citizens, black 
and wWte, Mississippian, and Californian, to learn, and to learn 
well. 



PREPABED STATEMENT 

So I thank you for your support, and I would say to you that 100 
years from now, when the annals of histoiy are being written and 
rewritten, the name of Senator Thad Cochran and his colleagues 
will, in fact, become more than a household name. 

You will become a recognized States person on behalf of the fu- 
ture of this Nation. I thank you so very much. 

Senator Cochran. Thank you very much. 

[The statement follows:] 




STATEMENT OF CAROLYNN RBID-WALLACE 



I sit before you this morning as a citizen of this nation who wishes to thank you.'Senator 
Cochran, for the extraordinary role that you have pl^ed in advocating on behalf of the littlest 
citizens of America-the two-year old and the thne-ycar old. who cannot vote, but because of your 
advocacy have the cxtraocdinary potential to become leaned and productive citizens. Isitbefbce 
you as a person who understands as well as anyone in tins room why childreo**oo matter what 
color, ethnicity, race, or creed-mufiLbegin school ready to learn. As a black woman, as a mother, 
as an educator, as a human betn| who believes fetventb^ in the power of knowledge to ennoble and 
to advance a people, I believe absolutely in the need to educate children at this critkaUy young age, 

I believe in the capacity of technology and the human endeavor to get this job done. 

I also know that at the Coeporation for Public Broadcasting, 1 conduct business every day 
fueled by belief in a continuing educational vision, and that this vision speaks to providing 
education of the highest quality fbr all citizens, no matter who they are or where they live. We at 
CPB have a long history in education, in children's television, in broadcasting designed for 
children rather than for profit. It is an honor, and a fitting honor, for CPB to work closely with the 
U.S. Department of Education in the planning and administration of the Ready To Learn Project 

In the last decade or so, research has made dear the vital in^itance of the years of early 
childhood; they are the pivotal gateway to many aspects of further development. Children who 
miss out on key steps in cognitive, affective, and social development during the preschool and 
early school years are most likely to continue missing-and losing~all the way through school, and 
perhaps through life. On the other hand, children who in those ciidcal years receive age- 
appropriate instruction, reinforcement, and attention tend to continue learning and thriving. These 
are the steps by which all young children become ready to learn. And the use of television can be 
a primary force in providing this essential instmciion and reinforcement. In Rcidy Tq A 



influencer of children. "Next to parents.” he states, “television is a child's most influential 
teacher.” Television carries this influence because, among other factors: 

• a six-month-old infant watches one and one-half hours of television per day; 

• a five-year-old watches two and one-half hours of television per day; 

• by the time a child enters kindergarten, be or she is likely to have spent 4.000 hours 
in front of a television set; 

• all cold, the nation's preschoolers watch a total of 14 billion hours of television 
every year. 




U Ernest Boyer identifies the impottance of television as a significant 
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The use of such universal and commandinf techootogy toward the education and benefit of 
children is essential. Television viewing is an active experience that can have positive outcomes, 
and the context of that viewing is an impoctaat determinant on those outcomes. Boyer suggests 
that. . . with selective viewing, television can contribute richly to school leadioess. But for this 
to happen, parents must be well-informed and must guide the viewing habits of their children.** 

Ready To Learn, then, is a national education program for pre-school and early school 
children, their parents, and their caregivets-a mighty cooibinatioo of the best that television, and 
human beings can marshal for the foundational education of young children; a lively, solid course 
of study designed to help alLchildren begin school ready to learn, and to continue to experience 
learning in school positively and enthusiastically. The Ready To Learn Project will increase school 
readiness in all pre*school and early elementaiy school-aged children across the United Sutes by 
undertaking the following: 

1 . support and development of educational television programming of the highest 
quality which will focus on the cognitive and social development o^both boys and giris from many 
different social, cultural, and geographical backgrounds. 

2. The support and development of accompanying program*rclated materials of the 
highest quality which reflect the soundest educational principles and objectives by which young 
children learn and develop. This will be accomplished by using the power of television to direct 
children and their families to books and other learning resources that, in conjunction with 
television programming, encourage family literacy and imellcccual curiosity. 

3. The guarantee of universal access to the American citizenry. Programming will be 
will be closed captioned, and wherever possible include descriptive video. Andllacy materials will 
be written in direct and clear English and in Spanish, will include activities and techniques possible 
for all parents and all children, and will be widely disseminated. 

The Ready To Lean Project administered by the Coepontion for Public Broadcasting will 
support, over a five year period, the creation and/or dissemination of children*s television 
programming, supplementary educational materials, childcare and parenting expertise, and 
children's books through the combined effoiU of producers, educators, communications entities, 
publishers, and community organizations. CPB will cast its nets \ 'iUely, seeking the very best 
programming and educational materials from among commetciai and cable networks, public 
broadcasting, and independent producers in order to assemble an extraordinarily effective Ready 
To Learn to educate our children. Through its rigorous and impartial selection process, the 
Corpofttioo will make grants to effect the following: 
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Television programming. We know that some television shows being watched by _ 
children this morning are programs that teadr. Research has demonstrated that thoughtful and 
carefully constructed programming for children helps them toward greater cognitive and social 
development! varied approaches to learning, language skills, vocabulary flexibility and fluency, 
general knowledge, and motor development-factors that make a child ready to leam. The Ready 
To Leam Project will extend that kind of teaching by funding new programs for children which 
have this high level educational impact A recent Carnegie Foundation study indicates that raising 
the level of parent education may be the single most important factor in helping children achieve 
school readiness. Ready To Leam will also fund innovative adult programming that presents 
positive models of parental and adult involvement in the lives of children, and that will provide 
useful infon./ation and tools which adults can use in preparing children to be ready for school. We 
are taken with the possibility of public broadcasting, commercial networks, and cable companies 
producing prime-dme adult special in concert with one another so that on one night fot one hour 
American broadcasting might focus on parents and children. 

Educational materials. Educational matenals for children, their parents, and caregivers 
will be required in order to maximize learning readiness opportunities presented by the programs 
themselves and to bring full circle the dynamic created by parent, child, the viewing of quality 
programming, and attention to the language, the written word, books, and reading. Learning 
guides and other materials ancillary to programming will be developed iiri tested by early 
childhood experts; these will reflect sound educational principles, and are designed to help adults 
extend their children's television learning through home activities which promote continuing 
intellectutl curiosity and family literacy. Workshops led by a local expert-perhaps a local pre- 
school teacber-and featuring these materials as well as children's books will reinforce and pull 
together in a powerful and personal way the impact of the televised messages and the printed word 
in books. Community partnering organizations such as Head Start, Even Start, AARP, Aspira, the 
Junior League, PTA, and commercial or public television stations will sponsor these workshops 
across the country. 

In the first year, CPB will solicit and select grantees to produce children's programming, 
an adult prime-time special, an ongoing, bilingual monthly newsletter, and seek permanent 
partnerships which link children, television, and books through grants to book providers and local 
libraries. These elements will continue in year two, and proposals for additional children's 
profraroming, several longer written education pieces including one on media Utancy designed for 
parents, and national models for oommuni^ workshops will be solicited and funded. During the 
third year, educatiooal materials speclfk to programmlDg ftioded in year one and airing in year 
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three will be funded tnd produced. The fourth and fifth years of the project will focus on the 
Workshops and the consoUdadoD of all project elements. 

Ready To Learn is a high quality national educadon program which must b e accessible to 
all of America's children regardless of the economics of their neighborhoods. This is possible in 
part because the technology is simple and cost effective, and because the combination of television, 
the printed word, and the human teacher is a most powerful one. children in glLAmerican 

households, their parents and their caregivers, should receive the benefit of the Ready To Learn 
Project. 

STATEMENT OF JOY ROUSE, PRESIDENT, BOARD OF EDUCATION, ST. 

LOUIS COUNTY, MO 

^nator Cochran. Ms. Joy Rouse, president of the Board of Edu- 
cation of St. Louis County, MO, let us go to you now. We are glad 
you are here. 

Ms. Rouse. Thank you. I am honored to be here today, and to 
have the chance to say thank you for your support of innovation 
m education throu|;h chapter 2 fimding. I know that school dis- 
tricts nearly lost this source of revenue last year, and I am grateful 
for your role in preserving that for us. 

Roth professionally and as a community volunteer, I have seen 
the positive results of chapter 2. As deputy director of the Parents 
as Teachers National Center, I have seen Parents as Teachers grow 
from four pilot ptxMects in Missouri, to over 1,500 programs nation- 
wide, programs which continue to demonstrate positive results for 
young children and families, chapter 2 has been a funding source 
for some of these programs. 

As president of the Parkway school board, I have seen the inno- 
vative pre^ams chapter 2 has allowed us to initiate, and have 
talked with teachers and children who have benefited. Parkway is 
a large district in St. Louis County, with a very diverse population 
of 22,000 students, including 3,000 desegregation students from St. 
Louis City, and over 3,000 special education students. 

We are proud of Parkway; 13 of our 27 schools have received the 
blue ribbon award from the U.S. Department of Education. 

But we also acknowledge that our teachers are facing greater 
challenges than ever before, and that they have greater competition 
for the attention and focus of their students. 

If these teachers are to meet the competition and motivate reluc- 
tant learners, they must access the valuable opportunities tech- 
nology has to offer. Chapter 2 funds have brought a variety of spe- 
cial t^hnology-based projects to Parkway. 

Students now have the chance to explore artistic masterpieces on 
laser disc, conduct computerized science experiments, interact on 
CD-ROM’s to explore world cultures, and solve complex numerical 
computations on desk-top conmuters. 

In other words, chapter 2 funding for technology has been used 
to enhance directly the basic core subjects of math, science, history, 
literature, and the arts. 

Using CD-ROM’s seems to hold a special benefit for our students 
from deprived backgrounds. Take, for example, Adam, a third grad- 
er from the inner city who has behavior and learning disabilities. 
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Recently, Adam’s class was developing a research report on ani- 
mal behavior, and a trip to the zoo was scheduled. Adam overslept 
that morning and missed his long bus ride out to Parkway, and so 
missed the field trip. 

Yet, because of a portable multimedia center purchased with 
chapter 2 funds, there was another chance for Ad^ to be a part 
of this project. The technology opened up Adam’s world and pro- 
vided him with the tools and motivation to become a researcher, 
writer, and producer. 

Another of the significant opportunities available through chap- 
ter 2 funds has been the professional development classes for our 
teachers. We are entering a whole new world of education. 

So we cannot say, just ^ take another college class, and expect 
teachers to gain the expertise they need to use technology with stu- 
dents in a purposeful and productive way. 

Our goal is to be sure that teachers can and will use the tech- 
nolo^ to teach our curriculum. Unless this training is given a high 
priority, the equipment becomes merely a showpiece. This is no 
small task for a district with a faculty of 1,400. 

Chapter 2 is rooted in the perspective that the responsibility for 
providing outstanding learning opportunities for children belongs 
to the Nation, just not the local school district. 

We all have a stake in the success of our students. Federal sup- 
port is vital to our sustained effort in this area. School systems ev- 
erywhere are facing difficult financial times. 

Despite carefully designed budgets, districts such as Parkway are 
being challenged with frozen State funding and voter resistance to 
local tax increases. Understanding these constraints. Congress has 
funded innovative programs, chosen by those who have the experi- 
ence and understanding of what it takes to produce results, our 
teachers. 

In this respect, you are a part of a process which is seeking solu- 
tions from within, by offering new and exciting resources. 

Just as we have learned in Parents as Teachers to build on fam- 
ily strengths, we find that through chapter 2, we can buUd on 
teacher strengths. 

Their fresh ideas are both anchored and launched through your 
support, rachored in a process that is solid, and which fosters im- 
portant discussions about learning, and launched by the possibili- 
ties new technology provides. 

So I will close as I opened, and on behalf of our entire commu- 
nity, say thank you for your support of this funding. We are proud 
of the results of your investment. Please continue to work with us 
through title 6. We are building a ftiture in our community that 
reaches out to the Nation. Thank you. 

PREPAKED STATEMENT 

Senator Cochran. Thank you veiy much. It was good to have 
you come here from St. Louis. We know that you are not only head 
of the school district there, but you are also president of the Par- 
ents as Teachers Program. 

[The statement follows:] 
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STATEMENT OF JOY ROUSE 

I am honored to hav'e been invited to speak to you this morning and to have the 
opportunity to say thank you for your support of innovation in education 
through Chapter 2 funding. I know that school districts nearly lost this source of 
revenue last year, and I am grateful for your role in preserving it for us. 

Both professionally and as a community volunteer, I have seen the positive 
results of Chapter 2 funding. As deputy director of the Parents as Teachers 
National Center, I have seen Parents as Teachers (PAT) grow from four pilot 
projects in Missouri to more than 1,550 programs nationwide-programs which 
continue to demonstrate positive results for young children and families. 

Chapter 2 is a funding source for some of these programs; in fact, that is how 
PAT got started in Ohio. 

As president of the Board of Education of the Parkway School District, I have 
seen the innovative programs through technology that Chapter 2 monies have 
allowed us to imtiate, and I have talked with the teachers and children who have 
been their benefactors. 

Parkway is a large suburban district in St. Louis County. We have a very diverse 
population of 22,000 students, including 3,300 children from the City of St Louis 
who are bused out to us as part of a voluntary desegregation program. We also 
have 319 English as a Second Language students and 3,100 special education 
students who are a part of our regular classrooms. We are very proud of our 
District: 13 of our 27 schools have received the Blue Ribbon award from the U.S. 
Department of Education. But we also acknowledge that our teachers are facing 
greater challenges than they ever have before-and that they have greater 
competition for the attention and focus of their students. 

If these teachers are to meet the competition of all the other things that are going 
on in a child's life and to meet the need to motivate reluctant learners, they must 
access the valuable opportunities technology has to offer today. School board 
members spend a lot of time working on policy issues, so when we really get out 
to see the children, it is a special treat, I can assure you that our classroom visits 
are now becoming truly exciting. It is astounding to me to see what students are 
able to do with the opportunities available to them through technology. Yes, our 
teachers ggp compete with the outlandish video games and TV shows for the 
student’s attention and conversations. 

Opportunities For Students 



Chapter 2 funds have brought a variety of special technology-based projects to 
Parkway. Our students now have the ability to explore artistic masterpieces on 
laser disk and analyze their abstract representations; conduct computerized 
science experiments in biology, chemistry, physics and the environment; interact 
on CD-ROMs to explore a limitless body of knowledge on a variety of world 
cultures, including song, dance, food, language and beliefs; and solve 
complicated numerical computations, graphing, sloping and independent 
investigations— ail on desktop computers. 

In other words. Chapter 2 funding for technology has been used to enhance 
directly the rc subject areas of math, science, history, literature and the 

arts. These learning activities have been supported through the purchase of 
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laptop and personal computers, work stations, laser disks, instructional software, 
CD-ROMs and a database of reference materials. 

Among other school districts in St. Louis County using Chapter 2 funds for 
technology. Rock wood and Ritenour have purchased hardware and software; 
Hazelwood has begun linkage to the Internet for a high school library; and Ladue 
has provided a computerized catalogue system for its elementary and high 
school libraries. 

Many times small changes can produce big results. A $200 grant for a CD-ROM 
reference collection opened up the world to our alternative high school kids. Our 
teachers know what will make the greatest difference. 

Take, for example Adam, a third grade voluntary transfer student from the inner 
city who has learning and behavior disabilities, and suffers from Attention 
Deficit Disorder. As with many of our students, his home environment is very 
deprived and offers him little in the way of experiences that enhance school 
learning. Recently, Adam and his classmates were developing a research report 
on animal behavior. They chose a field trip to the St. Louis zoo in order to get 
dose to the animals. But young Adam missed the field trip because his mother 
had worked late the night before and didn't get him out of bed that morning in 
time for his long bus ride to Parkway. Yet, because of a portable multimedia 
center purchased with Chapter 2 funds, there was another chance for Adam to be 
motivated to become part of this research activity, even though he missed the 
personal experience of the zoo trip. 

The multimedia center is equipped with a Macintosh computer with a CD ROM. 
The CD disks from National Geographic offer moving, interactive videos of 
animals in their habitats with multiple visual images to cue reading 
comprehension. In addition, Adam's classmates had taken photos of their zoo 
experiences with the computer-assisted camera. They were able to download 
their actual snapshots into the hard drive on Adam's computer, and the zoo 
experience came alive on his screen. Computer software called Hyper Studio 
satisfied Adam's need for kinesthetic activity as well, which brought him not 
only the sight, but the sound and movement of the animals under study. In 
short. Chapter 2 funds used in the area of technology opened up Adam's world 
beyond an encyclopedia or a textbook or a chalkboard lecture. The integration of 
technology provided him with the educational tools and the motivation to 
become a researcher, writer and producer. 

Computer equipment such as those described here can be a valuable substitute 
for missed opportunity in early childhood experiences and provide the active, 
sequential engagement needed to make the at-risk student a processor and a 
producer rather than a drop-out and a quitter. Small successes confirm in the a^- 
risk student's mind that he or she does have the ability to succeed, and this 
perception can produce dramatic changes in attitude and progress. In this 
example, the technology is the generator-the initial influence that can reverse the 
cycle of failure for a young student who is developmentally delayed, deprived or 
disabled. 

Still another example of Chapter 2 funds at work on the local level is illustrated 
in the case of James, a fourth grade special education student. James is often 
disoriented to the academic work of the classroom and resistant to teacher 
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direction and group instruction. But Lego Logo, a computerized robotics project, 
allows James to construct simple and complex machines with pulleys, gears, 
wheels and axles, and to move these machines, on a computer screen, to do 
meaningful, student-directed work. 

The Lego Logo materials from Chapter 2 funds generated a turnaround in this 
child that was startling to the teacher and life-changing for James. He was 
immediately engaged with the hands-on kinesthetic aspect of building madiines 
from Legos. The physics concepts with which he had struggled in his printed 
science text came to life in his hands and made sense to him. He became a 
problem solver in his own work and soon evolved into a trouble shooter for his 
classmates. Encouraged by his own new-found leadership role, James became 
more attentive to the computer aspects of the project. He was able to 
comprehend the logical, sequential directions necessary to program the computer 
for robotics. 

Under normal classroom circumstances, such directions and sequencing would 
have to be modified for him by a special educator. James' interest in the 
materials provided by the Chapter 2 technology project elicited an interest in 
physical science that James had never experienced from his science book. This 
interest translated into a lengthened attention span, focus on details, and the 
perseverance necessary to deal with his learning disability. 

There is also the whole issue of curriculum integration. Children have so much 
to learn these days, and teachers have so much to teach, that they must find ways 
to combine subjects and to manage time more efficiently. Technology plays a key 
role here as well. For example, lessons using Chapter 2 music softw'are and 
equipment are far more than just music lessons! I observed children writing a 
score, listening to what they had composed, selecting musical instruments for 
study by determining where on the map of the world they wanted to focus, 
seeing and hearing that instrument, learning about the culture of the people who 
used it, and then writing about what they had learned. This multimedia 
experience was, yes, a strong music lesson, but also a vocabulary lesson, a 
writing lesson, a listening lesson, a geography lesson, a sociology lesson and a 
history lesson. This is the kind of efficiency that we must plan carefully. The 
most rewarding part for me was to see how engaged the students were with this 
project, and to hear their excitement about wanting to learn more. 

Training For Teachers 

One of the most significant opportunities available through Chapter 2 funding 
for Parkway has been the professional development classes for our teachers. We 
are entering a whole new world of education, so we really can't say, "Just go take 
another college class," and expect teachers to have the expertise needed to use 
technology effectively. 

Our goal is to be sure that teachers can and will use the technology to teach our 
curriculum. Unless this training is given a high priority, then the equipment 
becomes merely a showpiece. This is no small task. With a faculty of 1,400, 
Parkway needs a combination of local, state, and federal funding to provide the 
training that is essential to move our teachers and students successfully into the 
21st century. 
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1 have seen these classes for teachers in action; the determination in the room is 
contagious. Mathmatica, Timeliner, Kidworks, Hyper Studio, and similar 
programs have been part of training sessions for teachers. This is what must 
occur in order to make our investment in equipment and materials pay off for 
students in a purposeful and productive way. 

Federal Role 

The existence of Chapter 2 is rooted in the perspective that the responsibility for 
providing exceptional educational opportunities for our children belongs to the 
entire nation-not just the local school district. We all have a stake in the success 
of our students. Federal support is vital to our continued and sustained effort in 
this area. School systems throughout the country are facing difficult financial 
futures. Despite carefully designed and administered budgets such as 
Parkway’s, districts are being challenged financially due to economic slowdowns, 
frozen or reduced state funding and voter resistance to local property tax 
increases. 

Congress has understood these constraints and has been committed to funding 
innovative and quality programs that are designed by those who have the 
experience and understanding of what it takes to produce results— our good 
teachers. In this respect, you are a part of a process which is seeking solutions 
from within by offering new and exciting resources. Just as we have learned in 
Parents as Teachers to build on families' strengths, we find that through Chapter 

2 we can build on teachers' strengths. Their fresh ideas are both anchored and 
launched through your support: anchored in a process that is solid; and launched 
by the possibilities new technology provides. By continuing to support these 
funds you tell us that you believe these good ideas deserve to have destinations. 

Chapter 2 grants not only supply needed equipment and materials, but also 
provide a springboard for conversation about teaching, learning and education 
among staff members. Such collegiality fosters trust, confidence and respect in a 
schcK')! community where teachers can become isolated. Yes, the process as well 
as the product has value. 

So I will close as I opened, and on behalf of our students, teachers and our entire 
community, say thank you for your support of Chapter 2 funding. We are proud 
of the results of your investment. Please continue to work with us through Title 
VI. We are building a future in our community that reaches out to the nation. 



Senator Cochran. We have other panel members here with a 
pro^^am called Mathline, and we are going to have a hookup and 
a demonstration of how this works. 

Our schedule calls for us to do that at right about 11 o’clock. So 
what I am going to do is question the other members of the panel 
about their testimony and discuss the issues that they raised, and 
then we will come to the Mathline, and have a demonstration. 

The chapter 2 Program, or title 2, 1 cannot ever remember which 
one is in vogue now, and I hear the number has been changed. 

Now, it is title 6, or something. So we are all going to be con- 
fused. But the difference between this program and owers is that 
there are fewer restrictions, there is more flexibility. 
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Local grant recipients, or funding recipients, have the power to 
decide how these funds are used much more so than with other cat- 
egorical grant funding programs. 

Do you know whether the use of these funds, Ms. Rouse, around 
the country, are as they are in St. Louis, in terms of using the 
funds to buy equipment, or take advantage of technologies? Is this 
commonplace throughout the country, or is this the exception rath- 
er than the rule? 

Ms. Rouse. Well, I would have to use the St. Louis area as an 
example. Certainly, other school districts in our area are using 
these Ainds for teclmology. 

One of our districts computerized their library system for access 
to research as well as catcubgs. Another district is using it to access 
the Internet. Others are using it for hardware and software. 

So I would say yes, if St. Louii; area can be an example that you 
can trust school districts to use it for technology in appropriate 
ways. 

^nator Cochran. One of the challenges is overcoming teacher 
resistance. Not all teachers, but some teachers are resistant to em- 
bracing new technolo^es. They may be frightened, or may be ill at 
ease about their ability to quickly learn how to use these comput- 
ers, or other modem pieces of equipment. 

WTiat has been your experience? Is that a very serious problem, 
or do you think it is a problem that is easily overcome? What have 
your e:i^riences been in that regard? 

Ms. Rouse. Well, I visited a class of teachers learning about 
technolo^, and the determination in that room was absolutely con- 
tagious. "mey were excited about the opportunities that it had to 
bring to their children, something new and very fascinating. 

Yes, teachers are reluctant, but once they see children’s reaction 
to these possibilities, they get excited, too. And they really do not 
want their classroom to be left behind, and they want to take a 
part of it. Once you get over that initial hump, teachers are very 
anxious to access this. 

Senator Cochran. Teachers can be good students then. 

Ms. Rouse. Yes; they are wonderful students. 

Senator CoCHRAN. Tliey are probably the best. Let me ask Dr. 
Carolyn Reid-Wallace a followup question about the Corporation 
for Public Broadcasting program. You talked about the younger 
students, and they are so important. 

I know that some of the funds that we have made available in 
recent years have been for the development of educational pro- 
grams that are targeted to this young audience, programs that 
would be interesting, that would attract their attention, and that 
would keep them from changing the channel to a cartoon that may 
not be quite as educationally beneficial. 

Do you think these are funds that are being well utilized? Some 
have criticized those as providing funds to companies that ought to 
be developing these pronams anyway, maybe for a profit, maybe 
to attract advertising dollars. 

What is your view of that kind of seed money from the Federal 
Government? Has it been beneficial? 

Dr. Reid-Wallace. I am absolutely convinced. Senator Cochran, 
that those moneys have been extraordinarily beneficial. 
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As a matter of fact, we have research that shows that little chil- 
dren who have an opportunity to watch the education^ programs 
that have been funded by the Corporation for PubUc Broadcasting 
have actually demonstrated, throu^ their proficiencies^ at first- 
grade level, a readiness for learning and for understanding mate- 
ilsls* 

So the long and short answer is the moneys spent by the Fede^ 
Government to support educational television programmmg, which 
incidentally is very high quality, has a tremendous payoff, and the 
payoff is that little cmldren learn to speak the English language 
wbH* 

They begin school learning to count, learning to think critically. 
And perhaps most of all, they begin school understanding ^at this 
world and, indeed, this country is made up of all kinds of people, 
people who bring a great deal to the table. , , ^ j 

So it is a real investment that I cannot say enough about, ^d 
would urge you to think in terms of not only continuing, but if at 
all possible, increasing it. 

^nator COCHRAN. One thing occurred to me when we were look- 
ing at options for fimding advut literaqr programs. T^ere is a stig- 
ma in some communities attached to those who are illiterate. Some 
adults do not want others to know that they cannot read and write, 
that they are not literate. Trying to get prople +o come out ^d 
publicly psurticipate in a program so that their neighbors know that 
they need this special help is a problem, and has to be dealt with. 

It occurred to me that one of our options was getting people to 
go to the libraries, and you have the ubrary-based programs. This 
IS one approach that has been working. . , , 

But probably the most successful as any would be the use of 
one’s television in one’s home. Nobody is going to know that you 
are watching this special program on adult literacy, so there is no 
stigma attached whatsoever to that. 

Have you been able to take advantage of opportunities to convey 
to those who mw need special training in literacy, the adu^ in 
our population? Is there some special programming that might be 
designs to deal with that, or provide raucational opportunities 
that otherwise might not be attractive enough to get people to par- 
ticipate? What has been your experience in that? 

Dr. Reid-Wallacb. Yes, sir; we have, and you are absolutely 
right. Many parents who have not acquired the necessarj' literacy 
a iHlla are reluctant to go public and say it, but in the privacy of 
their homes, using their tmevision, they are more than happy_ to 
t^e advantage of the opportunity to learn to read and to write, 
and CPB has supported a number of family literacy projects de- 
signed to do just that. 

1 might add that with the ready to learn program that we are 
at this moment talking about, there is a heavy component designed 
to help parents not only acquire the literacy skills through tele- 

vision. , ,, , . X XI- 

But in some cases, our parents have the literaqr skills, but they 
do not have the skills in the English language. And so it is a mat- 
ter of trying to convey those skills to them. 

We find that parents are willing to learn if they can save their 
dignity, if they <»n do it in the privacy of their homes, and if they 
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can do it studying materials that, in effect, respect them, and that 
are not condescending. 

CPB is devoted to putting more money into the family literacy 
component of the Ready to Learn Program, because we Imow that 
it is important. Children need parents who can help teach them. 

Senator Cochran. I am going to yield to my distinguished col- 
league from Vermont, Senator Jeffords, who has joined us, a mem- 
ber of this committee, also a member of the legislative committee 
on education. We appreciate very much his attendance. 

Senator Jeffords. 

REMARKS OF SENATOR JAMES JEFFORDS 

Senator Jeffords. Thank you very much. 

This is an exciting panel, and I have been waiting to talk to you. 
Unfortunately, I had some other things to do before I got here. 

Tomorrow, I am hosting a summit on education here in Washing- 
ton, DC, with education and business leaders from around the 
country, to try and figure out how we can catch up with our inter- 
national competitors. In my mind, the only way we can catch up 
is through the utilization of our technology. 

I have been, a fan of technology in education for 20 years, but the 
only discouraging thing is that we have not made that much 
progress in the availabilify of computers for learning. 

I worked in Baltimore with the employment training people back 
when using the Plato svstem, when one had to link through Chi- 
ef^. I remember it well, because nw dau^ter was having trouble 
with algebra. So I linked her up to Plato. But what I did not know 
was that she also had access to games. 

And I got these horrendous phone bills, and I realized that per- 
haps things other than education have a better chance for success 
on computers. 

Putting that aside, there are a number of areas where I think we 
need real help, and there are going to be tremendous costs if we 
don’t replicate these needs around the country. 

I just came back from visiting New York City and Baltimore, and 
they have incredible problems. There is the phenomenon of mobil- 
ity, for example, in which the school year starts with, say, 500 stu- 
dents, and then in the spring you have 250 left of those who start- 
ed, yet you still have 500 students. 

I p'so noticed some of the differences in computer capabilities 
among schools.^ Some of the schools were giving a test, grading the 
tests, and storing the results on computers while others had vir- 
tually no computing capabilities at all. 

Is any work being done to minimize the problems associated with 
mobility? For instance, is it possible to develop an lEP for students 
who are highly mobile vdth a tracing mechanism which could fol- 
low the student from school to school? Can any of you give me any 
thoughts on that? 

Mr. Casados. Well, in the State of California, I am familiar with 
the work that they are trying to do, and that is creating a student 
information system for that very reason, and it is being funded 
under some of the technology allocations that are being made by 
that State. 
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l^t are right. Senator, there is a tremendous movement of 

Caltfomia there is a lot of move- 
end there is a tremendous need for keeping track of those 

a student’s entry mto a different 
Mhool wm be delayed, because of the fact that medical records^ 

to be avidShfe?*^** ** “ certain medical records have 

So it is very critical that information systems be develoned to 

Senator Jeffords. Yes, Mr. Vance. 

asSSit rfS SSwiSJi’i comment on another 

problem that you have raised. Our organization, one 

learning organizations, along with s^e others, are 
*^® of students, mid kS 
^^® onchor, how can we um 
^ ^jmology arable to anchor those students, migrant work- 
”®^ oome stabiUty in their lives. 

«aW ewiest wavs to do that, I think, using a tech- 

nolggy that Mr. Cas^os mentioned, is the use of the telephone, 
f 9'^.^^?P^one interactivity with audio bridge canabilitv 

to .tu fentt ijfth. tte» to ctoJ,. And if ™« ,3to ^IdS 
* core of leamng resources that may be available 
no ^ av^able on television, but the students, 

zss 

tarn r pto‘’to"Ai"‘”“^ »P the coart, „ if they 
thJh »?iif strong need to do something like that, so 

Senator Jeffords. Yes. 

souri’ 2? ^ * different perspective. In Mis- 

to dlstri^ are not allowed 

TO release mformation to other school districts, imioua a nnr«nf 

wSIs iJItoif* P®™^“^on, that the whole issue of confidently 

tritf “ext school dis- 

SS i?.« their child has done in their first district.^ 

that it issue and a problem for districts. 

additionally, talking about mobility of stu- 
the technology to Mliver instructional pro- 

tribution. ^ continuity, if we have a national dis- 

in^^JSTJS’fnl reaching over 60,000 students 

y«" ef operation, which gives us a t^ 

irhS? «^*y wrneTof this country. S " Latter 

Where a student may be moving, there can be a certain 

availaWe and accessible to the students. 

mytMtiraS? ?® e 9 “«U*er, as I mentioned in 

my testimony, to provide a basic enrichment on a nationwide basis. 
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Dr. Reid-Wallace. I would like to add to that very briefly, that 
while the Corporation for Public Broadcasting did not necessarily, 
when it created the program CWEIS, which means community- 
wide education and information service, envision tracking students, 
it did, in fact, seek to find a way to use technology that did not 
cost a grcat deal of money to hook children and their parents into 
an ongoing service that could be instructive and also — ^not only edu- 
cationmly instructive, but instructive in terms of learning the new- 
wave technology. 

So what we have done over the last 2 years is to give money to 
12 different States to hook their young people, using televisions, 
computers, modems, and telephones into a service that provides ex- 
actly what you said your daughter needed, which was mathematics. 

So any child in these 12 States interested in having a 
mathematic tutorial can access the computer, the telephone, and 
the television, and get instruction that is provided free of charge 
by retired engineers, retired professors of mathematics, teachers of 
mathematics, and the teachers are in their homes, not at the 
schools. 

They can do it from their homes, because they, too, are using a 
modem, a computer, and a telephone. 

Senator JEFFORDS. What, of course, is of concern, if we are to 
make the leap forward as I would like, is the cost of providing 
equipment. 

I had an analysis done which indicated that it would take $15 
billion just to fully equip the existing schools, to bring them up to 
some sort of a reasonable standard, and then another $6 billion a 
year to keep them all running. 

How in the world do we take that leap forward? Can we look to 
business to give us help? 

Mr. Casados. Well, I think the connection to the technology in 
many instances can be a telephone line. Once the telephone line is 
installed, and that is a big obstacle in American education today, 
is having a telephone line, but once that telephone line is installed, 
it becomes a flow of cash to the telephone companies, and so there 
is a business aspect to that operation. 

Additionally, the cost of delivering instruction by a television has 
dropped dramatically. We use a little 18-inch satellite dish, which 
we jtpve awav to the schools at no charge, but it can be purchased 
for $696, and will probably be dropping in price. 

So I think you are right. Senator, the cost of wiring schools for 
the 21st century is an investment that is high, but I believe it has 
to be made, and I think it has to be a partnership between those 
that provide the services and those that benefit from the services 
that can be delivered through that infrastructure. 

Senator JEFFORDS. Thank you, Mr. Chairman. 

Senator CoCHRAN. Thank you. 

Ms. Rouse, do you want to comment on that question, too, before 
we do our Mathline demonstration? 

Ms. Rouse. Yes, very briefly, I do, because as a school board 
member, I would have to say to you, I think we do not have to leap. 
And you had asked. Senator Cochran, about teachers’ reluctance to 
get involved in this. 
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If we leap and say, you all have to do it right now, then the 
teachers do get nervous. 

But if we are comfortable enough to bring this into our schools 
gradually, then the teachers accept it better, and the investment is 
more palatable as well. 

Senator Jeffords. What do you say is gradual? 

Ms. Rouse. Over a period of a couple of years, because it takes 
that time for people to accept it. 

Senator Jeffords. I un^rstand. And that is one of the biggest 
problems we have — ^nurtiiring the teaching profession as well as my 
profession. We all get scared. I have my computer, and I am calling 
for help more often than I would like to admit. 

Ms. Rouse. And when a teacher sees the teacher next door really 
engaging her students, she is going to be ready the next year to 
have that capacity in her classroom. 

Senator Jeffords. I find that the kids can teach the teachers in 
many cases, too. 

Ms. Rouse. And should. 

Senator Cochran. Let us now go to our panelists, Ms. Joan Mil- 
ler and Ms. Beryl Jackson, for our Mathline demonstration. 

I think what I will do is excuse the remaining members of the 
panel, and ask Ms. Jackson and Ms. Miller to move to the center 
of the witness table for their presentation. 

Thank you all so much for your contribution to the hearing. We 
appreciate it. 

QUESTION SUBMITTED BY SENATOR ERNEST F. HOLDINGS 

Senator Cochran. For the record. Senator Hollings has submit- 
ted a question to this panel, which we will furnish and ask that 
you respond to, for the record. 

[The following ^estion was not asked at the hearing, but was 
submitted to the Corporation for Public Broadcasting for response 
subsequent to the hearing:] 

Question Submitted by Senator Ernest F. Hollinos 

Que$tion. I understand that the Corporation for Public Broadcasting has already 
been working with public broadcasting stations to cany out the goals of the Ready 
To Learn Act. What has been you operience so fsr with readiness to learn? 

Answer. CPB’s educational vision speaks to our eonunitment to use the capacity 
and potential of our existing infrastructure and evolving technologies toward edu- 
cation of the hipest quality for all dtisens— no matter who they are or where they 
live— on a non-fee-for-service basis. PTV: The Ready To Learn Service on PBS is 
public broadcasting’s vision at work in the world of very young children, their par- 
ents, and their caregivers. In a real and profound sense, Ready To Leam is a na- 
tionu education pn»ram. a mi(dity combination of the best tiiat public broadcasting 
has to offer— on ana off the aii^marshalled for the foundational education of young 
children. 

The focus of Ready To Leam is children; parents and caregivers are educated as 
well, and their efforts and energies are emisted in the education of their children. 
Public broadcastings universal access fttses with the power of tdevision itself, ^ 
proven educational power of PBS’ children’s programming and the power of public 
broadcasti^s national technolagical infrastructure and network of commumty re- 
sources— 361 public television stations— to create a lively, solid course of study de- 
signed to help all children begin school ready to leam, and to continue to experience 
learning in smool positively and enthusiastically. 

In &e last decade or so, research has made clear the vital importance of the years 
of early childhood: they are the pivotal gateway to many aspects of farther develop- 
ment Children who nuss out on key steps in cognitive, affemve, and social develop- 
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ment during the preschool and early school years are most likely to continue miss- 
ing— -and losing— idl the way throum school, and perhaps throu|^ life. On the other 
hand, children who in those critical years receive age-appropriate instruction, rein- 
forcement, and attention tend to continue learning and thriving. These are the steps 
by which all young diildren become ready to learn. And the use of t^evision can 
be a primary force in providing this essential instruction and reinforcement. 

In Keady To Learn: A Mandate For the Nation, Ernest Boyer identifies the ixi^r- 
tance of television as a significant influencer of children, ^ezt to parents,*^ he 
states, *ielevision is a childa most influential teacher.^ Television carries this influ- 
ence because, among other factors: a 6-month-old infant watches one and one-half 
hours of television per day; a 5-year-old watched 2V2 hours of television per day; 
by the time a child enters kindergarten, he or she is likely to have spent 4,000 
hours in firont of a tdevision set; all told, the nation’s preschoolers watch a total 
of 14 billion hours of tdevision every year. 

The use of such universal and commanding technology toward the education and 
benefit of children is essentiah it is the vision and the work of public broadcasting. 

As a result of CPB’s and BBS’s commitments to Ready To Learn, public tele- 
vision— currently in its first year of Ready To Learn Series — is already reaching 
children, parents, and childcare providers in half of the families in America— in 46 
million homes and daycare centers. They are leamii^ throu^ the potent combina- 
tion of television programs, educational messages, printed guides and other learning 
materials, firee books for children, and workshops for parents, daycare providers, 
and pre-school teachers. Ready To Learn is only nine months old, and already the 
results are impressive. 

Daycare providers in Boston nei^borhoods report that as a result of training they 
have received fiem WGBITs Ready To Learn Service, they are beginning to see 
themselves-Hi^tly — as important teachers of the children in their care, placing 
more value on themselves and on their work. Moreover, the children in their care 
often ask to be read books that they have seen on Reading Rainbow or Stoiytime. 
They are exposed to literature from a variety of sources— video, television, books, 
and storytelling— and therefore, have this necessary step toward literacy. 

Childien in Miami, in Charleston, WV, in towns across Massachusetts and across 
the country are learning through the combined power of these elements: 

—An average of 8 hours of continuous children’s programming of the hipest qual- 
ify, focused on the cognitive and social development of boys and girls from many 
diflTerent social, cultural, and geogrimhic backgrounds. ’Aiese programs include 
Sesame Street, Barney and Friends, Mister RoMrs’ Ne4diM>rhood, Reading 
Rainbow, and others which research has repeater shown do in fact educate 
children. The 1993 National Household Education Survey is the moot recent in 
a series of research studies which have found that these programs do indeed 
have a broad and diverse audience, and that they do indeM teach; 88 percent 
of all preschoolers and 80 percent of all kindergarten students in the United 
States watch one or more of these programs, regardless of their parents’ level 
of education or income. 

These pre-school children— this 88 percent who watch these programs on PBS — 
are more likely to be able to identify colors by name, count to 20, recognize letters 
of the alphabet, and tell connected stories when pretending to read than the pre- 
schoolers who do not watch these programs. 

—A series of lively, educationiid, between-prqgram messages for children and 
adixlts presents a seamless and uninterrupted block of learning. Instead of com- 
merdals, children watch these compelling and energetic breaks and learn ways 
to aather information, try new things, ask for help from an adult, and complete 
tasks. 

—Learning guides and educational mat^als are distributed to parents, children, 
and other caregivers. The materials focus on children while strongly encourag- 
ing a dynamic and positive interaction between child and adult. These re- 
sources. developed and tested by early childhood experts, reflect sound edu- 
cational principles, and are desii^ed to help adults extend their children’s tele- 
vision learning thraugh reading, reasoning, and other home follow-up activities 
wlich promote continuing inteuectual curiomty and funily liters^. 

—New, free books for children who have never own^ books of weir own have 
bee n introduced as a result of the Corporation for Public Broadcasting's partner- 
ship with First Book, a national non-profit organisation dedicated to providing 
new books to disadvantaged children. Each month children can select and keep 
new books of their own choosing at several Ready To Learn sites. These books 
are often distributed at station-sponsored fkmily events at whi^ parents and 
children read together. 
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— Workshops organized by each local PBS station through partnerships with local 
(immunity groups such as Head Starts AARP, Even Start, and local schools and 
libraries are provided for parents, daycare providers, nre*s^ool teachers, and 
other members of the community in order to introduce wem to ways to use chil- 
dren’s television programming, related materials, books, and local library and 
educational initiatives to help their children get ready to learn. These work- 
shops are led by the station’s Ready To Learn Coordinator or another highly 
qualiRed community resource — pre-swool teacher, childi^n’s librarian, or teach- 
er educator. 

—At Ready To Leam’s 10 initial sites, fix>m last July through December, 6,000 
parents and da:|rcare providers participated in learning workshops, and tens of 
thousands received printed educational materials in the mail or through 
pmtnering community oi^ganizations. At First Book’s three Ready To Learn 
pilot si^, 67,000 new books have been distributed to children during that pe- 
riod. Since January 1995, Ready To Learn has expanded to thirty-two stations; 
this powth will continue through 1997. 

Since America’s needy chilchen are geographically distributed in large and small, 
urban and rural population centers across the country, and since onty 66 percent 
of America’s households receive cable — at an average cost of $2^ per year — public 
broad^ting is already providing necessary and meaningful education to the Amer- 
ican citizenry. In part b^use its broadcast t^nologym simple and cost effective, 
public broadcasting reaches virtually all children and lamilies regar^ess of the eco- 
nomics of their neighborhoods- 99 percent of American househdds have access to 
public television, and the chiidren in those households, their parents and their 
caregivers, can receive the benefits of Ready To Learn. 

STATEMENT OF BERYL JACKSON, PBS MATHLINE, ALEXANDRIA, VA 
ACCOMPANIED BY: 

JOAN MILLER, MATH TEACHER, WEST SYLVAN MIDDLE SCHOOL, 
PORTLAND, OR 

SANDY WELSH, PUBUC BROADCASTING SYSTEM 

Senator Cochran. Thank you very much for being here. Tell us 
what we are about to do. 

Ms. Jackson. Good morning. I am Be^l Jackson, a D.C. middle 
school math teacher working with PBS Mathline. This is my fellow 
math teacher, Joan Miller, from Portland, OR. 

On behalf of PBS Mathline, we thsmk you for allowing us to par- 
ticipate in this hearing. 

Senator Cochran and Senator Jeffords, America has 1.6 million 
mathematics teachers. We were the first to develop a rigorous new 
framework for what students should know and what teachers 
should teach. 

Now, the challenge is to upgrade teachers’ professional skills to 
help students achieve world-class standards, and our country main- 
tain its competitive edge in the global marketplace. 

Telecommunications technology is the only cost-effective way to 
accomplish this retraining. For this reason. Mathline was formed. 
The National Council of Teachers of Mathematics led the grass- 
roots development of this new framework. 

PBS is the telecommunications partner that can make the class- 
rooms of America. It has a national telecommunications highway in 
place, and local stations that support teachers. Joan. 

Ms. Miller. Senator Cochran and members of the subcommittee, 
teachers are amonff the last professionals in America with no. tele- 
communications with the ouiside world. Mathline is changing all 
that. Oregon Public Broadcasting has brought Mathline to me and 
other teachers throughout our State. 

With Mathline’s 25 videos, we can see other teachers using inno- 
vative teaching strategies. Then when I have time, I log on to fa- 
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cilitate discussions among the teachers in my online learning com- 
munity to talk about how we can apply these models in our own 
classrooms. 

Mathline got started with support from the private s^tor and 
PTV. We math teachers thank tnese funders for their vision. Now, 
to reach teachers across the country we need your help. 

We commend you, Senator Cochran, and for the record. Senator 
Hatfield and the rest of the appropriations committee for preserv- 
ing fiscal year 1995 funds for the mathematics telecommunications 
demonstration project and other education technology programs. 

PREPARED STATEMENTS 

We ask that you continue to support the math demonstration 
project in conference committee ana in the fiscal year 1996 bill. It 
is the best investment Congress can make for education reform. 

Senator Cochran. Thank you. 

[The statements follow:] 

Prepared Statement of Beryl Jackson 

Good morning. Fm Beiyl Jackson, a District of Columbia middle school ma^ 
teacher working wiA PBS Mathline. And this is my fellow math teacher, Joan Mil- 
ler, who is ^m Portland, OR. 

Mr. Chairman, members of the subcommittee, America has 1.6 million mathe- 
matics teachers. We were the first to develop a rigorous new framework for what 
students should know and what teachers shoiud teach. 

Now the challenge is to upgrade teachers* professional skills to help students 
achieve world class standards and our country maintain its competitive edge in the 
global marketplace. 

Telecommunications technolo^ is the only cost-effective way to accomplish this 
retraining. For this reason, MatSline was formed. 

The National Council of Teachers of Mathematics led the grassroots development 
of this new fi^amework. 

PBS is the telecommunications partner that can link the classrooms of America. 
It has a national telecommunications hi^d^way in place and local stations that sup- 
port teachers. 



Prepared Statement of Joan Miller 

Mr. Chairman, members of the subcommittee, teachers are among the last profes- 
sionals in America with no telecommunications with the outside world. Mathline is 
changing all that 

Oregon Public Broadcasting has brought Mathline to me and other teachers 
througnout the State. l*d like to recognize Maynard Orme, general manager of OPB, 
who is here with xu today. 

With Mathline*s 26 videos, we can see other teachers using innovative teaching 
strat^es. Then when 1 have time, 1 log on to talk with the teachers in my on-line 
learning community about how we can apply these models in our own classroom:.. 

Mathnne got stilted with support firom the private sector. We math teachers 
thank these funders for their vision. 

Now to reach teachers across the countxy we need your help. We commend you. 
Senator Hatfield and Senator Cochran, and the Appropriations Committee, for pre- 
serving fiscal year 1996 fimds for the Mathematics Telecommunications Demonstra- 
tion P^ect and other edAech programs. We ask that you continue to support the 
Math Dmonstration Prqject in conference committee and in the fiscal year 1996 
bill. lt*8 the best investment Congress can make for education reform. 

MATHUNK TEACHERS 

Ms. Jackson. We would now like you to hear and see brief 
testimonials from other Mathline teachers from around the coun- 
try. 
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Mathline gives us a variety of technologies. We use videos, video 
conferences, E-mail, and now we are going to show you one of the 
special elements, the online chat. You will have a chance to take 
testimony via Mathline with educators from your home States. 

Senator Cochran. I think the first thing we have to do is go on- 
line with the teachers. Now, we are going to have to figure out how 
to do that. [Laughter.] 

Can the PBS staff come up here and give us a quick course on 
how to go online with the teachers? There may be other Senators’ 
staffs here whose Senators are delayed in getting to this hearing 
who would like to join us at the hearing table. Feel free to do that. 

Ms. Jackson. Senator Cochran, Connie Murphy is a brand new 
Mathline facilitator from Mississippi. I have not met her person- 
ally, but I have met her online and on the telephone. She is here 
to speak with you. 

Senator Cochran. Great. She has been in our office here in 
Washington. 

Ms. Jackson. Oh? 

Senator Cochran. Yes; now, we are logged on, and we have 
joined the chat. 

And she has sent me a message that says: “Hello, Senator Coch- 
ran.” 

That is exciting. [Laughter.] 

I guess I say: ‘TIello, Ms. Murphy.” 

I need to ask her a question, I suppose. Now, the other Senators 
have logged on, and they are chatting with someone in their State 
now 

Ms. Jackson. Yes. 

Senator Cochran [continuing]. Who is a math teacher in their 
State. Could you give us the names of the teachers, or do we know 
that, in Vermont, for example, and Arkansas? 

Ms. Jackson. In Vermont, we have Bob Kinney. And that will 
show up. 

Senator Cochran. Yes; Bob Kinney has taken off and written a 
whole sentence. [Laughter.] 

Oh, I have a big message here myself. Well, so the record will 
know — ^ess the hearing record can record this. This is a virtual 
hearing, in case you are wondering what the name of this is. We 
are virtual Senators. [Laughter.] 

You better be careful what you say. 

They are putting what you say, Jim, up on the board. 

Now, they are going to put up what I said. Here is what Connie 
Murohy just told me, that she believes that the key to improving 
math educational levels in the Mississippi Delta is the improve- 
ment of instructional techniques in the classroom. She is saying 
more now. 

Now, we are getting to see what Senator Jeffords and his teach- 
er, Bob Kinney, are saying to each other. Bob Kinney talks about 
how teachers need to work with each other, and support a change, 
and this medium provides much more equal access to our rural 
population. 

1 have just sent a question to my teacher. I was curious to know 
how her school is able to finance the purchase of equipment to use 
in this program. We will see what she tells me. 
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I have just been advised that what we will do to m^e this all 
a part of the record is we print out hard copies of these 
changes, questions and answers. Have you just done something you 

do not want in the record? [Laughter.] , „ _. * • »i„ 

And then we will have them submitted for the reporter to include 

as a part of the transcript of the heming. . ^ . 

Ms. Jackson. Yes; all of that wiU 1^ provided for you. 

Senator Jeffords. After appropriate editing. 

Senator Cochran. That is ngnt. Senatoro h^e the opportunity 
to revise and extend, or revise and delete. [Laughter.] 

[The information follows:] 

The PBS Math Service 

education service from the Public Broad^ting 
the* iSoSdeo reeourcee to etudente, teachers, parente, and 
Sot strive to United States students reach world-class standards m mathe- 

tite advantsM of a wide range of teclm^i^ee— m d^^ 
satellite, broadcast^to makeaeee^^ 

lie television stations are ensuring Mathline s success at the local lew. 

2. Are the services of Mathliim toe 

mmt Standards set by toe Nationm Council of Teachers of ^toematiw WCTMK 
Yes In fact fivm toe very conception of Mathline, toe National Coun^ of Tewh* 
J?f aloj4 with 

and developing the service. An advisory cornmlttee comprising toe NCTM J^ttent 
and Execuuw Director, mathematics Csachers, swen^rs, oduej^M, ^ 

representing NCIM has been a^ in 
ment with toe NCTM Standards. FHirtoennore, this committee ndped to 
to^prS^ci toXlE and focused tiiem on the needs of students, teach- 

s’ What rosoiHTOs are available from PBS M a toliim ? , « , . * 

■riie first resource is a year-long profeesioiM^evolopment exproonw for 

te^eniM^ddle school mathematics, jgradOT TIm 
S chool Mato Prrioct (MSm ^ 

co^uM^m In<£S5y Asaodation (CTIA] Foimdation WirolessJ^moi^ao^ 
^^wwSi enables mto teachers to connect to reOTureee, ^»fo™*ti^and 
wKker whenever and whe^. If 

MC6M to tdepbonoo or computori in thoir tc^oolt. Wwpng in P**y**^* ¥P » 

and the CTIA Foundation-with contribution ^ iU cel- 

lular companiea— have provided wireleea hytop wmputert wiA SSwSm 

Imd^^ £r time to ma& teachers in SUtes. The wWesa tec^^ 
to Mathline for teachers wron^Amaica 
cess t ‘ a a__. ^2 a 

CTIA 

programming for students, and programs to h^p parents partidpate in the ma^e- 
maoM education of their cnildim 

4. How does PBS ensure ouality in its Mathline servin? ^ i i 

tW advisonr committees of Mathline assist in assur^ qu^ty sendees wd locd 
autonomy. One is a committee of math te a chen i» supervisors, tydier edjK^tOCT, a^ 
mathemtieians representing the National 

The other is composed of general managers and education directors representing 
puWc television stations. 

math TEACHERS 

Senator Cochran. OK ^ ^ 

Ms. Jackson. There used to be, I guess, a joke among math 
teachers that a lot of time math teachers became math teachers be- 



to'wSputoleSnolog^^ almoit no' way to join the infornution ^wav. 

i also pi^ded partiu%mding for an electronic resource center for math teach- 
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cause they did not have to read and write, so then look at it that 
way. We just had to do math. [Laughter.] 

Senator Cochran. Our teacher has now responded to my ques- 
tion about where her school got the money, and you may see that 
she said that they used chapter 2 funds. 

So as we were talking a while ago with Joy, fix>m St. Louis, that 

E rogram is not only available in St. Louis for the use of ftmds to 
uy equipment of this kind, but in Mississippi as well. 

We are glad the chairman of the full committee has joined our 
hearing. Senator Hatfield, welcome. 

You are logged on, I suppose, as a part of a chat with teachers 
throughout the country about mathematics and the use of 
Mathfine, a PBS program that we are hearing about. 

Senator Hatfield. I am afraid, Mr. Chairman, that I know so lit- 
tle of the technology, that I am going to rely upon some staff here. 
Senator Cochran. Do not worry. We have plenty of staff here. 
Senator Hatfield. I would like to send greetings to this Oregon 
teacher. I am so pleased to be able to be here to engage in this 
demonstration. 

Senator Cochran. Well, you are ahead of us a little bit, because 
Ms. Miller is from Oregon, and she has helped put this whole thing 
together here. 

^nator HATFIELD. Do I tj^ this, or do I just speak? 

Senator Cochran. There is your consultant on your left. [Laugh- 
ter.] 

I thought he was kidding. [Laughter.] 

Ms. Mdller. Senator Coch^? 

Senator Cochran. Yes, Ms. Miller. 

Ms. Miller. This is, in fact, one of the reasons a lot of us like 
to have the computer at home and we do it in the evening, and no 
one knows how long it takes us to type things. 

Senator Cochran. Incidently, you might be interested to know 
that Ms. Murphy, back in my State, has told me some other things 
about how equipment can be obtained for use in a program like 
this. 

She mentions that the students can use home computers and a 
modem, and that some also have computers that have been do- 
nated by private businesses. Another opportunity is to leverage 
some Federal dollars through Chapter 1, and then you see others 
contributing from private sources, adding to the resource for the 
schools. 

I have not seen any of the questions and answers from Senator 
Bumpers up on the line there. 

Senator Bumpers. We have just been corresponding about what 
a ^at President Bill Clinton is. [Laughter.] 

^nator Cochran. They probably censored it. 

There is a little lobbying going on here. [Laughter.] 

There is nothing wrong with that. 

Let me ask the witnesses here, Ms. Jackson and Ms. Miller: 
Could you tell us how the schools and teachers are selected to par- 
ticipate in this program? Is there a limitation on how many can be 
involved? Is it up to everyone’s own individual initiative about join- 
ing this program? 
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Ms. Jackson. Well, this is a joint venture between the public tel- 
evision and the local school districts. The public television station 
representatives contact the local school districts to let them know 
about Mathline, and what Mathline has to offer. 

In addition, we, from the national headquarters, do quite a bit 
of advertising about Mathline, and teachers call their public tele- 
vision stations. And through the public television stations in the 
school districts, teachers and schools are selected. 

So I think it is a pretty nice partnership between public tele- 
vision and the school distncts, and it is joining maybe two entities 
that may not have worked as closely together very dose with this 
new project. 

Senator CoCHRAN. Senator Jeffords, do you have any questions 
you would like to ask of the witness panel? 

Senator JEFFORDS. First, I am just fasdnated. It was wonderful 
to tcdk to Bob Kinney, of my State. He was able to decipher my 
typing, fortunately. 

I just think it is incredibly important that PBS is doing this. I 
guess my questions would be around the most efficient and effec- 
tive way for us to replicate the availability of these programs to our 
schools. 

And what is the limit of what you can do right now, as far as — 
I do not know how many school districts or how many schools we 
have in this county. 

But, obviously, in order for us to get — ^I do not think you saw the 
chart earlier, where we are dead last in math, and I know you are 
well aware of that. And yet we do know that we have some of the 
brightest math kids in our schools. 

Tne Question is: How do we get the average of our math up to 
the world-class standard? How would you suggest we start? 

Can we start somewhere up the ladder, and get curricula cor- 
rected, or do we have to start in grade one, or where do we start 
to get our young people up to par with Taiwan, and Bonne, and 
other places? 

Ms. Miller. Well, we do hope that with increased fUnds that 
Mathline will expand and become a truly national project. We are 
looking to expand it to teachers of other nade levels, since we are 
currently sernng middle school math teachers. 

We would like to expand to serve elementary and high school 
teachers, so that teachers of all grade levels have access to the kind 
of professional development that the small number, the 600 of us, 
now have for learning through online and through the videos. 

So that is the process that we are looking forward to, becoming 
a self-sustaining program once we have been able to expand and 
have the additions materials for training teachers at the other lev- 
els. 

Ms. Jackson. I would like to add that I believe you should start 
wherever the student is. I teach middle school, and some of my stu- 
dents were on various levels, and so it is up to me to do my best 
for them wherever they are. 

So in terms of where do we start, there definitely has to be a 

K lan, and we are with the middle school math project, and 
lathline started at the middle school level, but Mathline is de- 
signed to assist teachers with their students regardless of the 
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grade level, and wherever the teacher is and wherever the student' 
is. 

Senator Jeffords. With respect to students’ abilities, this should 
give them the capacity to leap beyond the present structure as far 
as their core curricula to jump 1, 2, or 3 years ahead, if they want 
to. 

Is that something which we should encourage, or would that foul 
up the whole system? 

Ms. Miliar. Well, the Mathline itself is aimed in particular at 
the professional development of the teachers, and the things that 
they learn are what they use in the classroom to help the students. 

So we are not looking so much at advancing studente, in terms 
in the use of Mathline. A lot of discussions online have been 
around topics like that. 

For example, the q|uestion of having algebra in eighth grade has 
been a continuing discussion, where teachers around the country 
have talked about: Should eighth graders be taking algebra? m 
that a good idea? And if so, under what circumstances, and how? 

So Mathline rives us a community or a forum to talk about those 
issues, and find out what people in other districts are doing. It is 
not a case of making polioy about those things, but it is a way for 
teachers to share information about it. 

Senator Jeftords. I know, for inst^ce, how when I was in Tai- 
wan, that their kids are getting calculus in freshman and junior 
years of high mHooI. 

If we are going to move from dead last with our average in math 
up to somewhere up with our competitors, we either have to wait 
12 years and start eveiybo^ in the first grade, or we have to fig- 
ure out some way with software, or other technologies, to allow 
young people to go ahead at the level they can, in order for at least 
a l^er number of our students to score better on these inter- 
national exams. 

Ma Miller. Right; in Oregon, we have a State reform initiative 
which is aimed at allowing that kind of transition for students who 
£ure ready to move ahead, and to kind of continuslly assess, accord- 
ing to some benchmarks, how students are progressing, and for 
those v/ho are not meeting those benchmarks, to receive some addi- 
tional support. 

That includes other work in school, access to technology, and also 
work with parents. 

Senator JEFFORDS. Thank you. 

Senator Cochran. Senator, thank you. 

Senator Bumpers, do you have any questions of the panel? 

Senator Bumpers. I am so boggled, I do not have a question to 
ask. One thing I do want to ask is: At some place at PBS, I assume 
there is a modem or a matrix that is used for all students of a cer- 
tain level. 

For example, when you are in the classroom and your students 
have this in front of them, and vou make connection with a main- 
line computer, is everybody involved studjring the same subject and 
the same algebraic equations? 

Ms. Miller. Well, Mathline itself is not set up for the student 
to use, particularly. It is a community of teachers, and their use 
is for professional development. 
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Because Mathline was available, wme teachers then 
modems and computers that thw did not pre^ously nave, wW^ 
allows them then the option of having some other kind of se^w 
that they can use for students, say, for example, for Internet M* 
cess, where they might not have previously, because they did not 

*^Bu?at* ttd?*poff it is a network of teachers talking to each 

°^^nator Bumpers. I was not here for the testimony earlier. Is 
there a Federal program specifically to fund thfo projnr^, or do 
you have the option of ustag »rtain kinds of Federal funds for 
tibis? 

kfa. Jackson. Cvurrently, we are using private funds, and we are 

using funds from public TV. . 

Se nat or Bumpers. Well, how many classrooms m this country 

have this available to them? , 

Ms. Jackson. Currently, we have approximately 500 teach^ on- 
line, and we are looking to upgrade that to 2,600 in the next aca- 

*^*iten^^BUMPBRS. What do these computers cost, $2,000? 

Ms. Jackson. Well, the teachers are using computers that were 
built, I guess, 20 years ago, up to the modem computer, so it de- 
pends on what the teachers have access to. _ 

Senator Bumpers. Could you just use any old computer that you 

can buy on the used market, for this purpose? 

Ms. JACKSON. They have bwn able to configure the roftware so 
that it wUl work on almost any computer. Now, it 
the newest models, but teachers have D^n able to use the sf 
on antiquated ec^pment, and many of them do have antiquated 

equipment, I mi^t add. ... v t , n t n, 

^Semtor Jumpers. When I get into this system, who am I getting 
on the other line? If I am a classroom teacher, and we are going 
to spend the next 46 minutes on some function of algebra who are 

we going to get on the other end? . , « i. i iu 

Ms. Jackson. Currently, you will get another middle school math 
teacher, and together, the middle school math teachere ^working 
out some of the problems and some of the successes that they have, 
in terms of teaching middle school mathematics. 

That is currently what is happening. Now, I think our vision is 
to include students, but that is part of the vision. , ^ 

Ms. Mn.T.BTt. Mi^be I should explain, too, that the chat that we 
demonstrated this morning, where it was a directr— you ^«e a 
comment, they responded back, is actually a small part of what the 
Mathline online program is. 

Senator Bumpers. I see. 

Ms. Miller. A really bigger part operates like ^mail, where i 
have a problem with a particular lesson I have tned, I post a ques- 
tion in the evening, I use it at home, and then the n^ day I log 
in again and check, and in the meantime, other people have read 
my question and have left answers to it. * m „ 

So more of that happens than does the real-time directly talking 

back and forth kind of situation. x ^ i. j 

Senator Bumpers. Mr. Chairman, I just have to do a handson op- 
eration to fiilly understand this. I would really like to go to a class- 
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room and see the thing function in that setting. That is the only 
way I am going to ever get it. It is probably a good 

Ms. Miller. I am sure that could be arranged. 

Senator Cochran. It is probably a good idea for all of us, to take 
advantage of opportunities to do that. Senator Hatfield is busy 
talking to someoody. [Laughter.] 

Ms. Jackson, you wanted to 

Ms. Jackson. You had asked about the funding. 

Senator Cochran. Yes. 

Ms. Jackson. May Sandy Welsh, from PBS, please come 

Senator Cochran. Sure. 

Ms. Welsh, please come forward, and help us understand this 
better. 

Ms. Welsh. Great; well, I think, actually. Senator Cochran, you 
understand it q^uite well, because we appreciate your leadership. 
Senator Hatfield’s, and others, and early on, recognizing the poten- 
tial of this. 

Consequently, there was, in the ESEA bill, a line item for a math 
telecommunications demonstration project, and actually, $2.25 mil- 
lion was appropriated for fiscal year 1995, and actually, thei'e is a 
5-year authorization to try to demonstrate this on a larger scale for 
math teachers at all grade levels across the countiy. 

Now, as you know, the House, in the recision effort, zeroed that 
out; however, it is my understanding that the Senate, in their de- 
liberations, has that money still in and that the decision will be 
made in the conference committee. 

But in order for teachers like Joan, and the others around the 
countiy that are so eagerly embracing this technology, in order for 
us to see this really develop nationwide, we very much need this 
Federal support in this national demonstration project to bring this 
to teachers in all 50 States. 

Senator Cochran. Thank you veiy much. 

Senator Hatfield. 

REMARKS OF SENATOR MARK O. HATFIELD 

Senator Hatfield. Mr. Chairman, I think it is very obvious that 
this is a wave of the future, and perhaps we should say, the wave 
of the present. 

When I sponsored the legislation, we had engaged in consider- 
able discussion relating to the whole field of the Federal role in 
stimulating the deficiency we found in math and science. 

When Senator Kennedy and I first introduced a bill calling for 
a math-science focus leading to the consortiums. I attended consor- 
tiums across the country to reach out into the local areas, to find 
what was happening, what was innovation, what was the creative 
work going on. 

We seem to be far from the goal that this represents here today, 
in that the disbursement of information and the use of this type 
of technology has just exploded. 

There is one very special thing I would like to point out — do you 
remember when we were talking about Goals 2000, and there was 
a lot of debate about national standards, and local standards, and 
all of that kind of debate, I would say to my colleames that in the 
math field, the mathematics teachers have distributed and have 
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really disbursed the idea of standards through this veiy network, 
so that math standards no longer are divided at the Federal, State, 
or local levels. 

They have totally blurred those lines, and removed those barriers 
that we were debating about, because technology knows no political 
barriers and divisions, so those standards are out there now as 
part of the, you might say almost as if they were bubbling iw into 
the profession, rather than being imposed mom some kind of a po- 
litico power base back here. 

To me, that is one of the dramatic things that has happened with 
technology. It does not know political boundaries. It makes use of 
the information, it does not argue about how to get it, because it 
is there, and now it is immediately available. I th&k that is a very 
important advance, too. 

Senator Cochran. Thank you very much. 

I suppose we should move on now. We do have a final panel of 
witnesses we want to hear from, in order to round out our nearing 
record, and to complete our inquiry that we have schediiled for 
today. 

Thank you, Ms. Jackson, and thank you, Ms. Miller, for your ex- 
cellent contribution to the hearing, and thank you PBS and all the 
staff who are here to help us understand how to participate. 



STATEMENT OF MARGARET G. KEIXT, PRESIDENT, INTERNATIONAL 
SOCIETY FOR TECHNOLOGY IN EDUCATION 

Senator Cochran. The next panel consists of Dr. Margaret G. 
Kelly, president of International Society for Technology in Edu- 
cation; Dr. Jeanne Hayes, president, Quality Education Data, in 
Denver, CO; Dr. Anne Miller, who is the education sement direc- 
tor of Eastman Kodak Co., in Rochester, NY; Ms. Katmeen Fulton, 
Project Director of the Office of Technology Assessment, here in 
Washington: and Dr. Linda Morra, Director of Education and Em- 
plwment Issues, of the General Accounting Office. 

We appreciate very much your attendwce and assistance with 
our heanng this morning. I am «>ing to ask Dr. Kelly to begin with 
her statement. I want to remind you all that we are still under the 
6-minute rule. 

If you could please limit your statement to 5 minutes, that will 
give us an opportunity to engage in a discussion in the issues that 
you raise. 

Dr. Kelly, you may proceed. 

Dr. Kelly. Good morning. My goal is to be done before the yel- 
low light goes on. I am P^gv Kelly. I am currently president of the 
International SocieW for tedbnolo^ and Education. 

I am a veteran or 16 years in tne classroom, and am a teacher- 
educator at California State University, San Marcos, hty testimony 
is in for the record, so I am going to edit it considersd>ty, consider- 
ing what you have Just heard this morning. 

What I am going to start with is to give you a sense of the power 
of the technoloi^, and why teachers need it, and what does not 
exist there, and l am lust going to tell you a story. 

The stoiy is of my daughter Melissa, who, at age 9, was studying 
space, astronomy. Each child in her classroom was given a topic, 
and she selected space food. 
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She came home and she said: “I looked up in the encyclopedia 
in school, and it said, ‘Astronauts eat froeze-dried food.’” Encyclo- 
pedia No. 2: ‘Treeze-dried food is what astronauts eat.” 

She went to the libraiy, everything on astronauts and food had 
been checked out. 

So she came home and she said: *1)0 you think there is anything 
on that computer that has anything to do with freeze-dried food, 
or astronauts, or anything?” 

So we logged on to a resource called NASA Space Link. It is 
menu-driven. I just let her go. 

She went into the menus and she looked, and she perused, and 
she said: “Oh. Bianra can use this. Oh. Oh. Oh.” 

She was very excited. She found some information that she need- 
ed, but she was not quite satisfied. It was now 9 o’clock at night, 
on a Thursd^ night. 

She said: “I have to get off. I have to get off.” 

So she went to the log off, and it said: “Do you have any ques- 
tions for NASA?” 

A light went on in her head, and she said: “I can type in the rest 
of my questions.” 

So she typed in the rest of her questions. 

And the lower spot said: “You will receive an answer in 24 to 48 
hours.” 

So the next morning, 6 a.m., the child who does not get up in 
the morning, is up at 6 a.m. She watched me log on. She logg^ 
on herself. 

I got into the room where the computer was. She had a response 
from whoever monitors NASA Space Link, who guided her through 
the menus to some places where she could find some information 
on space food, how it was manufactured, and dietary needs of as- 
tronauts. . 

She printed it out. She also found some information on a local 
resource who manufactures the space food. Some 12 pages later, 
she had this little packet of information, plus information she had 
downloaded for her friends at school. 

Sim went to school, gave the information to a teacher who does 
not have a telephone in her classroom. So therein is what we are 
dealing with in education, a situation where in many cases the 
home has more technology than the school itself. 

And you experienced yourself, the kind of thing where you got 
enramd in what you were participating in this morning, you were 
a little less reticent to listen to what was going on out here, and 
lot more interested in what was going on on the screen. 

This is, in fact, what happens to Uds, the excitement for learn- 
ing, the ability to peruse different kinds of resources. This is the 
kind of information technokigy we want to make available to our 
students. 

One of the other hats I wear as part of the Star Schools Project, 
me team’s project out of Los Angeles County Office of Education — 
I did not make it. 

Senator Cochran. That is all right. 

Dr. Keli^. The team’s project is a distance-learning project that 
puts a teacher on the air, live, teaching mathematics. 
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Tha^articular project has also created a high level of excite- 
ment with kids, and an increase in math scores with schools that 
are participating in the team’s project. 

I want to leave you with a kind of a joke that we use in edu- 
cation. We used to say in telecommunications that teachers will 
leam how to use telecommunications when they have to download 
their paycheck. Well, we are far beyond the download-the-paycheck 
stage. 

PREPARED STATEMENT 

Our concern now is: Will we have children who are techno- 
logically literate to keep our Nation economically viable so we have 
a paycheck to download? 

Senator CIochran. Very good. Thank you very much for your in- 
teresting and excellent stotement. 

[The statement follows:] 
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STATEMENT OF MARGARET KELLY 

Mr. Chairman and Members of the Subcommittee, thank vou for 
the opportunity to contribute to vour examination of the appropriate 
federal role in funding the integration of technology into educational 
opportunities for K-12 students, 

I am Peggy Kelly, president of the International Society for 
Technology in Education, based in Eugene. Oregon. ISTE a professional 
association of individuals and state level aifiliate organizations 
representing in excess of 45.000 educators interested in appropriate uses 
of technology in the teaching/leaming process. I also come to you as 
an educator with 16 years experience in classroom teaching from 
kindergarten to the 8th grade level, and as a teacher educator from 
California State University San Marcos campus located in northern San 
Diego County. 1 am a full professor teaching mathematics methods and 
educational computing to preservice teachers in collaboration with 4 
public schools. And 1 come to you also as a very concerned parent. 

On behalf of the children and educators I compliment you on your 
strong support for educational technology and your realistic view that a 
national investment in technology is not only an Investment in our 
personal and educational future but also an investment in the economic 
viability of our nation. 

As educators involved in using technologies to support local, state 
and national school reform efforts, we are concerned that the federal 
government continue to provide national leadership and maintain a role 
in supporting educational technology research and development, 
technology training for teachers, and effective projects that demonstrate 
applications of technology to improve teaching and learning. 

Does teclmoloor ha^e educatioiud benefits? 

Here is an actual situation that might help you understand the 
Impact of your support for technology at the federal level and the 
educational benefits from a perspective of a learner. 
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My daujjhter’s third ^de class was studying; astronomy and 
space travel. Each student selected a topic they wanted to study 
in depth for an Independent assljjinnient. Melissa selected 'space 
food.' The only problem was that the encyclopedias In the school 
libraiy' each had one sentence of Information •• "Astronauts eat 
freeze dried food." She was distraught that there was no 
additional current informaUon available in the public library that 
wasn't already checked out by someone else. She asked me If there 
was any Information on my computer on space food. 1 coached her 
onto NASA Spacellnk were she explored through the menus looking 
for informaUon. She found several Udblts of informaUon but was 
not saUsfled. When logging off of Spacellnk. there is a quesUon 
posed. "Do you have any quesUons of NASA?" Wherein. Melissa 
typed her unanswered questions. This was at 9 PM on a 
Wednesday night. 

Melissa logged back on at 6:30 AM just to see if there has 
been any response. She was shocked to find a nice set of leading 
questions from the system monitor coaching her back into 
Spacellnk to find addiUonal informaUon. She discovered a the 
name of a local company that manufactured some of the freeze 
dried food for the space programs, complete with address and 
phone number. Sporting printout. Melissa took the information 
to school to share.... where the teacher doesn't even have a phone 
line in her classroom. 

Technology provided the moUvation. the acUve learning 
environment, and the opportunity for access to specific current 
information, regardless of race, gender, national original, or disability. 
Information resources such as NASA's Spacellnk are not possible without 
leadership at the federal level. 

What is the effect of technology on the schooling and learning? Is 
it changing the learning environment and increasing opportunities for 
critical thinking? Well, of course. This story underscores the reform 
that is taking place in the school environment, albeit much after the 
business world. Students need to become critical users of informaUon 
resources. As you know, it is no longer acceptable to merely regurgitate 
facts. Students, all citizens, must be able to have access to information 
and critically select informaUon that solves problems. 

Investment in Innovation - Coot Bffectiveneas 

To quote from the Request for Proposals for the National 
Technology Challenge Grant Program: 
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"The potential for creating a new generation of interactive 
learning cnvirontncnts grows out of advances in technology and 
telecommunications that have given us dramatic new ways to 
communicate complex ideas. We learn more when we are actively 
solving challenging problems and testing our skills in meaningful 
contexts, rather than through passive listening or watching in the 
abstract. In these new learning environments the teacher becomes 
a leader in the community of active learners that includes 
students, parents, other educators, and a broad spectrum of 
information resources. It is possible for learners of all ages to 
m connect with these new learning communities in their schools. 

homes, or workplaces at any hour of the day. In these \^rtual 
learning communities, the extent of learning and the effectiveness 
of teaching need no longer be limited by the amount of time in the 
classroom or the resources of a particular school. 

"As catalysts for change, challenge grants supports 
communities of educators, parents, industry partners, and others 
who are working to transform their factory era schools into 
information age learning centers. Challenge grants will support 
the de\'elopment and innovative use of technolog;>' and new 
learning content in specific communities..." 

The notion of the National Technology Challenge Grants, the 

creation of models for examination and celebration, is a cost effective 

way for state level decisionmakers to examine possibilities and make 

wise decisions on how to plan effectively to meet state and local needs. 

Each state, each municipality, should not utilize tax dollars to 

investigate a variety of models for effective use of technology. The 

redundancy is what we are all trying to eliminate. We can all learn from 

the implementation of good ideas... both in terms of what worked as well 

as analysis of what didn’t work. This saves time and do. ’, irs in planning 

and implementation. 

Teachers don’t have time to do these things alone. Districts don't 
have resources to engage an experimentation that duplicates what 
another group is doing. The federal role is to facilitate collaboration and 
^ planning. 

PacUitating Planning and Funding 

As the forerunners of the use of technology in education. 
Californians have learned, often the hard way. about the appropriate 
planning for educational technology. There is ample data available 
through the California Department of Education. Far West I^bs. and 
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articles In ISTE*» (^jmputijnQ Teacher to attest to the positive affects of 
appropriate^ planning for the implementation of technology. 

The coordination of state level plans, the facilitation of states 
working with one another to avoid duplication of efforts (and errors), 
synergism of ideas, and appropriate use of taxpayer dollars Is consistent 
with effective planning strategies. It is clearly the role of the federal 
government to effect that coordination and sharing among the states. 

The critical components needing support are: 

1 . The creation of a national plan which represents the 
consensus among the stakeholders in educational 
technology -- thereby providing a direction for the creative 
energy In the field; and 

2. The completion of a study of exploring funding alternatives 
for the support of the technology infrastructure. 

It is obvious that federal government is the only entity able to do a 
credible, objective job of facilitating these efforts. 

Are national projects efifectlTe? TEAMS 

Another hat I wear is working with the Star Schools project out of 
Los Angles County Office of Education. It is commonly known as the 
TEAMS project, a distance learning project that impacts well over 
lOO.OCX) students nation *wide. TEAMS is an example of where federal 
funding has nation-wide Impact on students and teachers and is a cost 
effective use of the technology as a teaching tool. This example of a 
federally funded project does not use the boring TV talking head but 
takes advantage of live interactive telecasts coupled with 
telecommunications, telephone, and fax to create a hemispheric 
classroom in mathematics and science. What we have learned is that 
the use of the technology not only has increased academic performance 
but his also increased student motivation, improved attendance, 
confidence in learning, and played a large role in the professional 
development of teachers who otherwise may not have had access to 
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consistent modeling and coaching. We all talk about educational 
reform. This is a project that is implementing reform at the classroom 
level.. ..with klds....where it counts... .all across America. 

Technologsr Qoldeliiics, A— hit>nce» and Training 

Technology Guidelines • As an extension of the necessity for 
planning, it is also appropriate for the federal government to encourage 
and support the development of a set of standards or guidelines for what 
student should know and be able to do with technology, what 
constitutes appropriate uses of technology, necessary levels of support 
(in the broadest definition of the term) to enhance the implementation of 
integrating technology as a tool for teaching and learning throughout the 
curriculum. 

ISTE has played a critical role in the development of technology 
standards used in the NCATE accreditation process for Colleges of 
Education. ISTE has begun the work on identifying guidelines for 
students' use technology. 

Technology Assistance - From a teacher perspective, the 
establishment of regional support centers is an appropriate federal role. 
Teachers, parents, the collective educational community need the 
availability of technical assistance both for the dissemination of 
appropriate practice and a place to answer questions ofhow can I...." 
Support services on a regional level have already been established as a 
cost effective model of providing high quality service. 

Teacher Training - The Eisenhower program has been an 
exceptionally effective program in mathematics and science I have been 
involved in Eisenhower funded programs both as a participant and a 
project director at the state level. As a teacher. I urge your continued 
support for Eisenhower funds for use of training opportunities that 
utilize technology in the context of teaching and learning. We will never 
know all there is to know about technology, teaching and learning. But 
we do need to know what is the best thinking of the time and how to 
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effectively use the most effective teaming tools. And like every citizen, 
teachers need to continuously have the opportunity to be learners. 

Conclusion 

We used to joke that people would team how to use 
telecommunications when they had to download their paycheck. That is 
no longer the case. Educators are clamoring for telecommunications, 
among other technologies, as a way to provide interactive information 
resources for their students that make learning meaningful and alive. 

Over time, from an economic perspective we have gained the ability to 
download our paychecks. The real question is whether or not the federal 
government will continue to take a proactive stance in supporting the 
development of a technologically rich environment so our students can 
maintain the competitive edge for our nation so that we have a paycheck 
to download. 

STATEMENT OF JEANNE HAYES, PRESIDENT, QUALITY EDUCATION 
DATA, DENVER, CO 

Senator Cochran. Dr. Jeanne Hayes, you may proceed. 

Dr. Hayes. Thank you, Senator Cochran, ^nator Jeffords, and 
the rest of the subcommittee. 

I am very honored to be here today to present some of the actual 
facts and the numbers that were asked for earlier that may reflect 
some of the information that will help us make some decisions. 

I know earlier. Senator Jeffords said, how can we start, if, in 
fact, we have such an overwhelming need, and numbers of $16 bil- 
lion as an investment are discussra, how can we start in a time 
of budget cuts and of an attempt to restore ourselves of the frugal- 
ity for which we are famous. 

Here are some of the possible answers. If we start with the ques- 
tions of equity themselves, it may seem evident to those who are 
not involved with education that students of lower income would be 
less likely to have access to computers. 

But those in this room know, in fact, that chapter 1 and other 
funding from Federal, State, and local sources has been used to a 

f ’eat degree to purchase technology. So it is not with pleasure that 
inform you today that in the current school year, if one were to 
look at students per computer, we have good news and bad news. 

The good news is, first of all, since 1983, 1984, when we ^gan 
tracking this, at that time, the number of students per computer 
was 126 to 1. If you want to imagine all of the people in this room 
all clustered around one computer, you are probably close to the 
situation in 1983. 

If we look at today, on the other hand, we are looking at fewer 
than 12 students per computer, a huge leap in 12 years. On the 
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other hand, imagine yourself with 11 others in this room working 
daily at your instruction. It is still not satisfactory. 

liida Roberts and others in tto room have suffiest^ » 
around five, having some instructional value of buWymg, but we 
are still not there, and that is, I am sure, the investment to which 

Senator Jeffords referred. , ^ 

If we go on and look at the differences, however, we now know 
we have a benchmark, that this y^ there are 12 studente per 
computer. But if we look at three pieces, we will see that that is 
not the case for all segments of our society. , , , 

In the first place, me student who is in a Khool where there is 
a higher percentage of chapter 1 students, tlmt is students who 
qualify for compensatory eoucation, bemuse rf low inreme in lus 
famil^ is more likely to be in a school tha^as 14 studente ^r 
computer, or two points above the average. I^t is the first step. 

"We then look also at studente of color, and determine the typical 
array of computers in that school, and we will find that it is even 
worre. Again, it is 14 to 1 in a school with a high percentage of 

multicultural students. ^ ^ ... . , 

And third, in the fastest growing segment of our population, that 
is. Hispanic studente, have even less access. There it is 17 students 
to 1, and that is, again, almost half again as much m m the aver- 
age classroom. Tliose numbers are not enreurapng m terms of is- 
sues of equity in access, which we are all discussing today. 

There are some ways, however, that we reuld make some rem 
steps. We looked into the data base of schools in this country and 
said, where are the worst cases. . , 

And we said, those are beyond the scope of this committee, ana 
of the issues that we can address today, but perhaps we can look 
at the districts that have what we call greatest need. 

Out of the 16,000 school districts in the Unit^ States, about 
1,000, which represents sdiout 10 percent of all studente ana 
schools, have twice the national average of number of students per 

**^^r than 12 studente per computer, these are (fistricte that 
have 23 or more students per computer. We are back to clustering 
around the table again, in terms of how much they can get. 

If we accept the fact that these are the districts that have the 
greatest neM, we Imow that a computer is not the answer to ^ 
our technologies. Certainly, the MathUne is showing us many tele- 
communications and other aspects. /. vi i. „ 

But if we want to look at a simple measure from wmch mmy 
other technologies continue, it is, in fact, that computer that is the 
foundation. It may be old. Several people here have mentioned an- 
tiquated equipment. ... . . 

We also can look at that in terms of the age of the equipment, 
but ri gh t now we are just saying the sheer numbers, let us look 
at those districts that have a 23-^1 student to computer ratio. 

If we were to invest in those districts, we co^d say that a com- 
puter costs $2,000 apiece, and we could say that ^th fn invest- 
ment, we would find that, surprisingly enough, the States that 
have the greatest need— if we simply took the numW of re^uters 
needed to meet the national average in these 1,(W0 districts, we 
would go on and say the State that has the greatest need is not 
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in Mississippi, it is not in Vermont, it is, in fact, in California, of 
the national investment that we would need to address these dis- 
tricts, 26 percent of that investment is in the State of California. 

If we kwt going, we would ssy that the next two States are Illi- 
nois and Tennessee, not the States that would come to mind as 
those needing technology. 

What we are looking at truly is the case of rural students, inner- 
city students, districts in perhaps affluent or less affluent commu- 
nities, but across this country. Continuing on, we are looking at 
adding Ohio and Pennsylvania. We are looking at Louisiana and 
?>*tfl888Ch\lS0t't>8 • 

Continuing on, we have now gotten to approximately 50 percent 
of the national mvestment, 64 percent, I believe. We continue on 
to another six States that have tne next substantial grouping. 

I believe that is induding Connecticut, New Jersey, and perhaps 
five other States that are shown in my testimony. Those are the 
critical issues. We have another 22 States that have a relative in- 
volvement here. 

PKEPARED STATEMENT 

In 43 States there are cases where we have that lack of access 
to technolo^, and that is a small proposal that I would suggest for 
your consioeration. Thank you. 

Senator Cochran. Thank you for that very interesting presen- 
tation, Dr. Hbyes. 

[The statement follows:] 
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STATEMENT OF JEANNE A. HAYES 
Quality Education Data, Inc/ 
Executive Summary 



All !ctudenU> Jo not have equal access to technology in U.S. public schools. 
AJl U.S. public schools: 12: 1 

Schools with high percentage of Chapter 1 students: H: 1 



• Schools with high percentage of Hispanic students: 17:1 

• Schools with ‘‘greatest technology need": 23: 1 or higher 

• Schools with the “greatest technology need” range from rural schools to smalNtovi’n 
America to large metropolitan areas. 

• Schools with “greatest technology need” are foutxl in 43 of the 50 states. 

• SdKX)ls with the “greatest technology need” arc in California, Tennessee, Illinois, Penn- 
syl\*ania, Ohio, Texas, Louisiana and New Jersey, accounting for 64% of the total com- 
puters needed to bring “greatest technology need” districts up to the national average. 

• An investment of slightly mote than $400 milUoD would bring the bottom 10% of 
districts and tbeir students up to the narional average of students per computer. 



^ Quality Education Data is an education research finn located in Denver, Colorado, and a 
division of Peterson's. Princeton, New Jersey. Tlie QED National Education Database is a dy- 
namic repository for information about U.S. and Canadian schools, including enrollment, tech- 
nology, student and community characteristics. For the past 14 yean, the database has included 
current-year annual data for the universe of 15,000 school distr'gts and $4,000 public schools, as 
well as findings from sample surveys for the past seven years of large and nnedium districts for 
trend-setting districu. 
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Equality and Icciiiioiogy 

The goal of equality has long been an issue in 
American education. As a nation, \vc have 
looked at ''separate but equal" systems and 
decided they were, indeed, not equal. Today, 
as our society increasingly becomes depem 
dent on technology-even most entry-level 
jobs require some basic knowledge of com- 
puters-the equality debate now centers on 
access to educational technologies. 

Do all public school students have equal ac- 
cess to educational technologies? To answer 
this question, we must first look at the edu- 
cational technologies available to the average 
student. 

Educational Technologics- 
Thc National Perspective 

Overall student access to persona! computers 
has improved dramatically during the past 12 
years. During the 1983-84 school year, when 
the first such data were collected, the nation- 
wide average was 125 students for each 
computer. By 1988-89, this ratio had im- 
proved to 22:1 Today, the national average 
is 12:1. ' 

Students per Computer 
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While contpulcr.s arc the foundation for stu- 
dent use of multimedia and other techno- 
logies, a look at the growth of new tech- 
nologies also gives us a national perspective 
against whieh to compare. 

Cable television is by far the most common 
educational technology available to students. 
During the 1992-93 school year. 60% of all 
public school districts and 58% of all school 
buildings were wired for cable. By 1994-95, 
these figures had increased to 67% and 73% 
respectively.^ 

Not all schools are located in communities 
that have cable television outlets. This is of- 
ten the case in rural districts. In these in- 
stances, satellite dishes are often installed to 
allow schools access to in-service training 
broadcasts for teachers and administrators, 
and for-credit foreign language, science, 
mathematics and other courses for students. 
The percentage of satellite -owning districts 
incKTased from 33% in 1992-93 to 38% in 
1994-95. At the school level, satellite dish 
ownersllip increased from 1 !% to 16%, with 
satellite dishes more ofien located at high 
schools than at elementary schools. 

New Technology Growth 

Public school districts are also increasingly 
connecting their personal computers in local 
area networks (LANs).’ In 1 994-95, 49% of 
districts reported owning LAN connections, 
up from 35% in 1992-93. At the building 
level, the number of LAN-owning schools 
increased from 14% in 1992*93 to 27% in 
1994-95. 
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Modem ownership saw similar increases over 
the three-year period, growing from 3<% in 
1992-93 to 45% in 1994-95 at the district 
level, and from 22% to 33% at the school 
level. ** 



Now Tochnologies 
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CD-ROM was the fastest growing educa- 
tional technology during the three-year 
period, starting out at 19% at the district- 
level in 1992-93, and growing to 52% in 
1994-95, an astounding 273% growth rate. 

At the individual building level, the number ‘ 
of CD-ROM-owning schools has grown from 
13% to 37%, lagging behind overall district 
ownership as CD-ROMs are placed more of- 
ten in hi^ schools than in clementaiy 
schools.^ 

Ownership of videodisc players has also seen 
strong growth in the past three years, from 
1 8% to 3 1 % at the district level, and from 
14% to 26% at the school level.* 



Now Technologios 
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Rotative Wealth and Access to Educational 
Technologies 

Access to computers is seriously affected by 
the relative wealth of the school's student 
population. 

‘Chapter 1” (recently re-named Title I) stu- 
dents are those who qualify for compensatory 
education funds because of low fiunily in- 
come (below the poverty level). Schrols 
with 26% or more of the total student popu- 
lation qualified u Chapter I -eligible are 
labeled **Iow*’ wealth schools, while those 
with 1 1 -25% are **medium,** and achools with 
10% or less are "high** wealth schools,’ 

Ifwelookat access to personal computers 
only by income levels, students in schools 
with the lowest percentage of Chapter I stu- 
dents (10% or fewer) have the best ratio of 
students per computer at 1 1 .7: 1 . Students at 
medium-wealth schools (1 1-25% Chapter I 
qualifying students) still have high access to 
computers at 1 1.9:1. 
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As the percentage of Chapter l-quali!'ying 
students increases, however, individual stu- 
dent access to personal computers declines 
rapidly to 1 3.9: 1 for schools with 26% or 
more Chapter I qualifying students, well be- 
low the national average. 

Poor Students Have Reduced Access 

SUJ w« H Co<w^ * » 
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As poverty levels increase, access to other 
educational technologies decreases. While 
73% of students in all schools have access to 
cable television, the percentage of cable- 
ready schools decreases as poverty levels 
rise. Students in ‘Mow** wealth schools (more 
than 26% Chapter I -eligible students) have 
significantly less access at 66%. 

School-level ownership of LANs also de- 
creases as poverty increases, reaching just 
20% in “low** wealth schools, compared to 
the national average of 27Vo. 

While 33% of all public schools own 
modems, only 27% of “low** wealth schools 
reported modem ownership. 



Nationwide, 37% of schools own CD-ROMs. 
CD-ROM ownership drops to 25%. however, 
among “low** wealth schools. ^ 

School technology is funded by a variety of 
sources, including local, state, and federal 
funding. Chapter I is the largest federal 
funding source with more than $S billion dis- 
bursed annually to schools that qualify. 
Chapter I funding is intended to compensate 
underprivileged children through improved 
instruction, and many schools use Chapter I 
funding to purchase technology. In fact, 
almost one-third of all software and hardware 
used primarily for basic skills instruction in 
schools was financed by Chapter 1 funds, 
about $400 million during the 1993-94 
school ycar.*^ However, it appears that 
Chapter 1 funding is not enough to bridge the 
gap between rich and poor. 

Ethnicity and Access to Educational 
Technologies 

How docs ethnicity affect access to com- 
puters? To answer this question, we have 
combined ethnic composition information 
about each schoofs student population with 
QED*s technology information. 

Schools with 50% or more African- 
American, Hispanic, Native American, 
and/or Asian students have “high** multicul- 
tural student populations. Schools with 
“medium** ratings have 21-49% non- White 
student populations. Schools with “low" 
ratings have 1-20% non-White student 
populations. “No** multicultural schools 
have no non- White students. 
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As with poor students, students in schools 
with high percentages or multicultural stiH 
dents have less access to computers. This is 
not surprising, because percentages of Chap* , 
ter 1 studenuandpcrcenlacesofmulticul- 
tural studenu arc positively conelaled in 
public schools. However, the disparity be> 
tween *‘hig h” and “low'* multicultural per* 
cenUges is greater than the disparity between 
“poor” and "rich“ schools. 

In general, the more ethnically diverse a 
school's population, the less access individual 
studenU have to personal computers. While 
the national average is one computer for 
every 1 2 students, schools with low multicul* 
tural ratings average 1 ;1 1 .9. While the num> 
ber of schools with an extremely high muU 
ticultural student percentage is small, the 
findings are still of concent. Student access 
decreases as the ethnic mix of the Khool in* 
creases. Schools with “high** multicultural 
ratings (those with 50% or more non* White 
students) have the lowest of ratios at 1:13.9.'^ 



Students of Color Hava Last Accoas 




Combining QI*D data with National Center 
for Hducution Statistics data, we can also 
track the number of students per computer by 
specitk ethnic group. For African* 
Americans, the average number of computers 



per student is below the national average at 
1 : 1 3 in schools with 50% or more*African* 
American students.*^ 



African-Amtrican Students Have Less 
Access 




Schools with high concentrations of Hispanic 
students have even fewer computers, reach* 
ing a low ofone computer for every 17 stu* 
dents among schools with 50% or more His* 
panic students.** 

Hispanic Students Hava Least Access 




The ethnic make*up of a school's student 
population also has a high impact on access 
to other educational technologies. 

Schools with “high" multicultural popula* 
tions have less access to cable television 
(68%) than the national average (73%).*’ 
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Satellite ownership reaches its highest levels 
at 17% among schools with ”low” muiticuU 
tural student populations, and is at its lowest 
at 10% amone schools with ”high” multicuN 
tural ratings.^^ 

LAN ownership is highest among “low” 
multicultural schools at 26%, and drops to 
19% among "high” multicultural schools.^’ 

While 37% of all schools own CD-ROMs, 
this percentage drops to 29% among 
"medium” multicultural schools, and 26% 
among schools with "high" multicultural 
ratings.^^ 

For two technologies. Modem use and Inter- 
active Videodisc, these equity issues arc not 
as apparent and do not apply. This would be 
great news for student access to online serv- 
ices, except that the Internet is found by an- 
other QED study to be more common in af- 
fluent communities than in communities with 
students below the poverty level. 

Limited Access Means Less Constructive 
Learning 

When computers were first introduced in our 
schools, they were "clustered” in central 
computer labs. Students took turns using the 
equipment on a class by class basis. As new 
computers were added, along with modems, 
CD-ROM drives and videodisc players, the 
technology began to spread into libraries and 
other learning centers, and the use of LANs 
started to increase. 



As the installed base continues to grow, 
computers and other technologies are moving 
into the classroom. Here students learn first- 
hand how a computer with a modem and a 
telephone connection can lead them to a 
wealth of resources and information far be- 
yond the school's walls, or enroll in distance 
learning courses via satellite that would 
otherwise trot be available at their school. 

While many of our children work in teams of 
two or three on one computer to complete 
class assignments, conduct research, and pre- 
pare multimedia presentations of their 
findings, students in schools with high con- 
centrations of poverty-level students, or 
schools with high percentages of multicul- 
tural students, must limit the time students 
spend using computers. As a result, these 
students leave school less prepared than their 
counterparts at better equipped schools. 

Studies by the Software Publishers Associa- 
tion^^ and others have shown the efTective- 
ness of educational technologies in a variety 
of curriculum areas, from math and science, 
to vocational education and reading. And 
regardless of academic level, educational 
technologies have proven effective in pro- 
grams ranging from special education to 
gifted-and-talented. 

If our students arc to perform well in an in- 
creasingly knowledge-based society, tech- 
nology equity is needed for all students, re- 
gardless of income or ethnic background. 
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Schools With The Greatest Need 

The average district has one computer for 
every 12 students. Those districts with one 
computer for every 23 students should be 
helped first. This group includes 1,179 dis- 
tricts with more than 7,000 schools, and more 
than four million students in 43 states, or 
about 10% of all schools and 9% of all 
students. 

Included are schools of all types and sizes in 
urban, suburban and rural areas, schools with 
both ”high” and "low” multicultural ratings, 
and both rich and poor schools. 

For example, a school district in the Rocky 
Mountain region, located in the largest city in 
a sparsely-populated state, has only one 
computer for every 22 students, one of the 
lowest ratios nationwide. Yet the district has 
none of the usual technology-poor indicators. 
The district has a low multicultural rating 
with fewer than 9% non- White students (1% 
African-American, 4% Hispanic, 5% Native 
American, and I % Asian). The high school 
is a "medium” wealth school with 19% of the 
students rated as Chapter 1 -eligible, only 
slightly higher than the national average of 
1 5%. A school-business partnership has 
been formed at the school.” 

Another district with the greatest need, how- 
ever. has schools with both high percentages 
of poverty-level students and high percent- 
ages of multicultural students. A big-city 
school district in the mid-Atlantic states has 
only one computer for every 28 students, one 
of the vvorst ratios of any district in the 
country. Not surprisingly, more than 80% of 
the district's students arc African-American, 



and 61% of the district’s students arc Chapter 
1 -eligible based on family incomes:^* 

Are We Willing to Invest In Quality Access 
for Future Employment? 

"Employers Vote No Confidence in Nation's 
Schools” A February 20, 1995 article in the 
New York Times cites a Census Bureau re- 
port that employers doubt our schools' ability 
to prepare students for the workplace.” If 
technology access and experience are part of 
the answer to empowering our students for 
future employability, then an investment in 
schools with twice the national average num- 
ber of students per computer is a small price 
to pay. 

Paraphrasing Shakespeare: to be equal or not 
to be equal, that is the question. Clearly, we 
have not been successful in achieving tech- 
nology equity for all students. The districts 
with ‘greatest need’ can be brought up to the 
level of the U.S. average for a surprisingly 
small investment, as shown on the attached 
listing. 
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I'oot notes 

1 OKD’s Tcdmoloay in Public Schools, 1994-95 

2 Ibid. 

3 With a local area network (LAN), multiple computers arc connected via 
telecommunications devices in a single building or complex of buildings to 
form a network of small geographic scope. 

4 A modem is a device that translates digital computer signals into analog form, and 
vice versa, for transmission through a telecommunications medium such as a 
telephone line. 

5 A Compact Disk/Rcad>only Memory (CD-ROM) is an optical disk system that holds far 
more infomiation than a standard computer floppy disk. 

6 A videodisc holds more information than a CD-ROM, allowing for extensive use of video 
segments. Some videodisc players have bar code readers, which enable users to move 
quickly from one segment of the videodisc to another. 

7 QE D' s National Education Database includes data from the National Center for Educa 
tion Statistics (NCES) which gathers this information from State Departments of Educa- 
tion for all public schools. 

8 QED National Education Database, Fall 1994 

9 Ibid. 

10 Ibid. 

11 Ibid. 

12 Ibid. 

1 3 Education TURNKEY Systems, Inc., 1994 

14 Ibid. 

15 QED*$ Technology in Public Schools, 1994-95 

16 QED National Education Database, Fall 1994 

17 Ibid. 

18 Ibid. 

19 QED's Technology in Public Schools, 1994-95 

20 Ibid. 

21 Ibid. 

22 Ibid. 

23 Ibid. 

' 24 Software Publishers Association's Effectiveness of Technology Report, 1994 

25 QED National Education Database, I994-9S School Year 

26 Ibid. 

27 Census Bureau findings. New York Times, February 20. 1995 




137 



Toward Defining the ’’Greatest Need for Educiional Technology” 



”lmproving America's Schools'* is the title and the major objective of Congress' new legislation 
for elementary and secondary education in the United States. Several educational technology 
programs are included in Title 111 vT this legislation, with $27 million appropriated for the new 
competitive grant program, "National Challenge Grants for Technology in Education." 

When awarding these National Challenge Grants, the Secretary of Education is required to give 
"first priority" to proposals from consortia that include at least one local education agency that 
has a "...high number or percentage of disadvantaged students or the greatest need for educa* 
tional technology." 

Potential consortia partners can easily locate local education agencies with "a high number or 
percentage of disadvantaged students." The definition of "disadvantaged" and lists of these 
agencies are maintained in both Federal and State education offices. Lists of local education 
agencies with "the greatest need for educational technology," however, are not readily available 
since these terms have not been previously defined as a basis for list creation. 

A Definition-Greatest Need for Edueational Technology 

This report assumes the "greatest need for educational technology" should be based on objective 
criteria,. such as the availability-or lack of availability-of educational technology resources. 
Therefore, schools with the "fewest educational teclmology resources" would have the "greatest 
need for educational technology." 

There are some education agencies with few resources and no "perceived need" to acquire more. 
However, those af encies applying for Challenge Grants that have the "lowest" levels of resources 
should be considered as those with the "greatest" need. 

Criterion for Defining Need 

The number of personal computers in schools has been closely monitored during the past decade 
and most often repotted as a ratio of the number of students per computer. Generally speaking, 
schools with poor "students per computer" ratios also have limited access to other modem 
learning technologies, such as telecommunications, cable in the classroom, and multimedia. 
'nKrcforc, tlic students per computer ratio is u good basic criterion that can be used to identify 
local education agencies that have the "greatest need for educational technology.” 

Students per Computer v 

As depicted below, student access to personal computers has improved dramatically during the 
past 12 years. During the 19S3-84 school year, when the first such data were collected, the 
nationwide average was 125 students per computer (125:1). By 1988-89, this ratio had improved 
to 22:1. Today, the national average is 12:1. 

Students per Computer 

12-YMrTrwtS 
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Unfoitimatcly, not aii students have equal access to personal computers. If we look at all U.S. 
public school districts by the numbers of students per computer, we can clearly identify those 
schools that have the fewest resources per student and, therefore, those with the **greatest need 
for educational technology.'* The educational agencies with the "greatest need" arc defined in this 
report as those with more than twice the national average of 1 1 ,8 students per computer (1 1 .8:1), 
or those districts with ratios of 23:1 or greater. 



Tout for Students and Computers in K~1Z Pablic School 







Number of 


Students 




Students per Computer Ratio 


Districts 


Students 


Schools 


Computers 


per Computer 


















Less than 51 Ratio 


1.178 


1.155.783 


3,433 


296,511 


3.9 




5-12.4.1 Ratio ^ 


6.745 


18,059,370 


36.256 


2.023.416 


8.9 




12 5-23:1 Ratio 


5.127 


20.093.580 


35.355 


1.216.740 


16.5 


''Greatest 

Need* 


23:1 Ratio or Greater 


1,179 


4,363.195 


7.703 


152.943 


28.5 




Total* 


14.229 


43.671.920 


82.747 


3.689.610 


11.8 




* Districts indude only Local Education Agencies (LEAs) and do not include supervisory unions. 




intermediate units, or subdistnets Schools do not include 1,1414 schools in intermediate units 
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School Districts with the Greatest Need 

Using the recommended definition of school districts with tlic "fewest" educational technology 
resources, and the "students per computer" ratio as the suggested criterion, following is a list of 
U.S. school districts that have the "greatest need for educational technology." 1'his list is 
organized by Number of Students per Computer in descending order within state. 

Greatest Need by State 

Ihe attached listing reveals the states of California, Illinois, Tennessee, Ohio, and Pennsylvania 
have large numbers of students in districts in the "greatest need" category. I’his reflects the sur- 
prising finding that districts with the "greatest need** are located in all but seven states and arc at 
about the national average both in percentage of Chapter I students and of Multicultural students. 
Tliesc districts reflect students in schools suffering from "technology poverty." a serious threat 
for a nation whose workplace has already made the paradigm shift to a technology environment. 



Enel.: "Districts with Greatest Need for Instructional Computers by State" 

State Summary of All Districts and "Districts with Greatest Need” 

State Summary of Investment Needed to Bring "Greatest Need’ districts up to National 
Average 



Quality Education Data, Inc. (QED) is an education research company providing information, 
intelligence, and insight about America*s schools through its National Education Database. The 
Denver-based firm is nationally recognized as the leader in tracking and interpreting educational 
technology and data. Jeanne Hayes, President, is widely cited for her insights into the meaning 
of this data for America's schools. The information provided here is derived from data contained 
in the QED report. Technology in Public Schools, 1994-95 and QED's annual census of public 
school technology use. QED is a division of Peterson’s Guides in Princeton. New Jersey. 

Tlic International Society for Technology in Education (ISTE) is a non-profit organization with 
its main offices housed at the University of Oregon. ISTE provides an interactive forum for na- 
tional and international dialog concerning the appropriate use of technology in education. 

Dennis Bybce. Ph. 1)., heads iS’l’E’s national office in Alexandria, Virginia and is well-known 
for his activities in the education community and efforts to improve the quality of technology in 
K-12 education. He conceived of this report as a useful tool to continue this mission. 
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Kashunamiut School OMrict 


29.9 


209 


7 


ii 


127 


'61% 


“205 


"96% 


AKTptal 




209 


7 


ij 


127 




206 




AL 


Elmore County School Oialfict 


53.9 


8.618 


160 


12! 


2.6 m 


"24% 


2.758 


32% 


AL 


Autaupa County School OMrict 


34.6 


7.W 


217 


11! 


1.500' 


26% 


2.025 


’27% 


AL 


Jasper City School District 


31.5 


^997 


95 


6! 


599 


20% 


'629 


21% 


AL 


Walker County School Otstrict 


31.4 


9.309 


296 


23j 


1.676 


■ '18% 


745 


8% 


AL 


St Ciair County School Dist 


30.9 


6.372 


206 


I2I 


1.211 


"'19% 


701 


11% 


AL 


Franklin County School Dial 


29.5 


3.215 


109 


7 


579 


18% 


32 


1% 


AL 


Greene County School OiWict 


28.9 


2.196 


76 


6 


1:236 


56% 


“' ' 2,174 


’99% 


AL 


HartaaHe City School DM 


28.7 


2.926 


102 


5 


439 


15% 


146 


■ 5% 


AL 


Henry County School OMrict 


28.7 


2.896 


101 


7 


840 


29% 


17477 


5l% 


AL 


Peny County School Oialrict 


28.3 


2.969 


105 


■ -y 


1.663 


56% 


2.850 


96% 


AL 


Dothan City School Oialrict 


27.9 


10,017 


359 


■ is 


1.903 


19% 


4,207 


42% 


AL 


Bibb County School District 


27.4 


3.466 


127 


■ - -Q 


906 


26% 


1.011 


20% 


AL 


Blount County School DMhct 


"27:3 


'6.244 


2^ 


11 


'losi 


■ 'if% 


62 


1% 


AL 




■ 26.2 


2.677 


"l'02 


■ ■ ' 4 


■'187 


7% 


6 


0% 


AL 


Mkw County Sd^ 


26.0 


4.606 


177 


8 


1.751 


38% 


4.239 


92% 


AL 


CafoouriCou^ Oiilrid ' 


■ 24.9 


10.968 


■'442 


17 


1.538 


14% 


i.'3l'9 


12% 


AL 


Gerieva Ci^ School OMrict " ' 


■'24.7 


1.408 


5*7 


■3 


197 


14% 


‘239 


"l'7% 


AL 


Chamb^Ojunty School Oiat 


24.4 


4.005 


164 


11 


801 


20% 


“' 27263 


"M%* 


AL' 


Pfii city Sdwol OMrict 


23.6 


3.331 


141 


5 


0 


0% 


533 


16% 


AL 


Haiayvi»a Ci^ School DM 


23.6 


2.050 


87 


■3 


360 


18% 


21 


i% 


AL 


Coosa County School OMrict 


23.1 


1.845 


80 


6 


554 


30% 


649 


46% 


AL Total 




99.655 


3.432 
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21.072 




28.220 




AR 
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50.0 


2.900 


56 


7 


406 


14% 


232 


8% 


AR 


Shartdan'ftjblic Sch^ DM 


44.9 


3.370 


■ 75 


5 


539 


16% 


67 


2% 


ARi 


Searcy Spa^ School biilrid 


34.3 


3.600 
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6 


684 


10% 


180 


5% 


AR 


South Conway Co. School DM 


M.‘5 


2.645 


79 


6 
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36% 
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24% 


ar; 


Eva^ Sh^Sdtoot OMrict 


31.0 


310 


10 


1 


140 


45% 


0 


0% 


AR 


Stiingatt Public SdtoolOM^ ~ 


28.5 


2.282 


80 


6 


887 


38% 


981 


43% 


AR 


Cabot Pubic Sdwol OMrM~~ 


26.3 


5.703 


205 




985 


17% 


iM 


■3% 


AR 




27.7 


" " T856 


f03 


6 


980 


21% 


0 


■ 6% 


AR 


•OVmon KvOTC ocnocM UW o 


27.1 


4.045 


149 


' 7 


728 


18% 


283 


7% 


AR ^Ruaaalviaa School DM 14 


26.4 


5.1K 


196 


... 


1.036 


20% 


% 


■“7% 


AR :Graanwood School OMrict'25 


“ 26.2 


■■'2.762 


"ioi 


4 


324 


1;^ 


_...o 


0% 


AR •f^llaaM 0». Spac Scl^ DM 


'24.6 


■'aa.433 


904 


■ "39 


'4.2W 


T9% 


6.057 


27% 


AR iLonokt Ruble School OMrM' 


24.6 


' ' 1.728 


"72 


"4 


■576 


33% 


■449 


26% 


AR 'Oxarfc Pubic School DM '14' 


■'24.6 


i.440 


'60 


5 


'403 


'28% 


... 


■ 1% 


AR !vaMla>Sumniit School DM 


"23.5 


1.099 


■45 


3 


361 


38%' 


0 


"6% 


AR TaxartianaArfcantMSchooiOM 


23.4 


5.500 


235 


10 


2.255 


“41* 


2.255 


41% 


AR Total 




67.839 


2.479 


131 


15.132 




11.691 




A2 Santa Cruz Valty Sch DM 35 


78.1 


1.406 


18 


4 


225 


16% 


996 


71% 


AZ Gadadan School OMrict 32 


42.1 


2.103 


SO 


2 


652 


31% 


2.082 


99% 


AZ Orada School DMrid 2 


39.7 


595 


15 


2 


54 


9% 


238 


40% 
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AZ jYuma Union High School DisI 70 I 


347 


7,138 


206 


3 


1,428| 


20% 


4.497 


63% 


AZ iCrane Etem School District 13 I 


31 4 


5.;^ 


169 


6 


954] 


18% 


2.544 


48% 


AZ Isanta Cruz VaKey H S Oist 840 | 


30 0 


480 


16 


1 


202* 


42% 


427 


89% 


AZ 1 Mohave Valley Elem Sch Oist 16 i 


28.5 


1.565 


55 


3 


141 


9% 


297 


19% 


AZ 1 Mohawk Valley School Oist 1 7 ■ 


27 3 


273 


10 


1 


76} 


28% 


150 


55% 


AZ ‘Fowier School Oistncl 45 


27 1 


1.355 


50 


2 


81* 


6% 


637 


47% 


AZ 1 Isaac Elem School District 5 ! 


261 


6.«0 


255 


8 


866 


13% 


5,261 


79% 


AZ {Stanfield School Oistrici 24 i 


25.0 


625 


25 


1 


200 


32% 


431 


69% 


AZ lOsbom School Oistrici 8 


24.0 


1500 


146 


5 


455 


13% 


i.W5 


"47% 


AZ iouncan Unified School Oist 2 


23.2 


650 


"28 


2 
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20% 


143 


M% 
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1,043 


40 
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19,351 




C A i Roseland Elem School District j 


69.0 


1,035 


"is 


2 


590 


57% 


538 


52% 


CA isuena Vista Elem Sch District ] 


65 0 


130 


2 


1 


77 


59% 


46 


35% 


CA {Redlands Unified School Oist | 


59.6 


17,053 


m 


19 


4.093 


"24% 


T.333 


43% 


C A 1 Ocean View School District 1 

CA iHanford Elem ^ool District | 


55.1 


9.040 


164 


"15 


2.079 


23% 


2,893 


32% 


52 1 


4.849 


93 


8 


■ 2.667 


55% 


2.715 


56% 


CA {Arcadia Unified School Dtst 


52.1 


8.282 


159 


11 


414 


" 5% 


4.389 


53% 


CA itaft City Elem Sch^ Oisl^t ' ! 


51.3 


2,103 


41 


6 


883 


42% 


; 231 


11% 


CA |SunnyskJe Un'Elem Sch District i 


50.9 


560 


11 


■ " 1 


409 


73% 


347 


62% 


CA {Perris Elem School Oist^ 


'50.0 


'4T604 


’ ■ ' 92 


5 
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f 67% 


3,131 


68% 


CA rSanta Monica>Malibu Un Oist 


47~2 


10,190 


216 


16 


27242 


22% 


4.687 


46% 


CA ishasla Unibo Hlgti’Sch Oist 


47.1 


4,470 


95 


4 


■■ 7W 


■ 17% 


849 


19% 


CA ilambnt Schcxrf 


43.8 


2,800 


64 


■ ■ 4 


■' 2.520 


■ 90% 


2.324 


83% 


CA joerryessa Union Eiem Sch Oist 
CA • Semitropto Elem Schobf Oist ' 
CA jcentineia Valley Un H s'oisi 


4l5 


e;6i7 


198 


13 


1.723 


' 20% 


5,946 


69% 


' 415 


174 


4 


1 


164 


94% 


144 


83% 


42.7 


6,022 


141 


4 


602 


'T6% 


■ "1360 


89% 


C A ■ Caiexicb Unif School District" 


42.6 


7.284 


171 


10 


"3J15 


■'51% 


7.138 


98% 


CA Riricon Valiev Union Elem Oist 


42 5 


2.719 


64 


7 


517 


19% 


*272 


10% 


CA i Newark Unified School District 


42.2 


"6.619 


i5> 


■"15 


1,4 W 


" 22% 


3.177 


48% 


C A ' Alta Toma School bistiicl 


42.0 


7.852 


"l87 


9 


785 


10% 


2,042 


26% 


CA [Mother Lode Un Elem* Sch Oist 


'418' 


i.'aeo 


45 


3 


■ 414 


22% 


150 


8% 


CA -West Covina Unif School Disi 


“41.2 


8.320 


202 


11 


2,579 


'31% 


5.574 


67% 


CATa Mesa-Spring "VaUey ^'Dist 


41 1 


14,680 


357 


22 


i.'468 


10% 


2.789 


19% 


CA i Oxnard Elem School Oistrici ' 


40.6 


12,990 


320 


17 


9.093 


"70% 


10,912 


84% 


CA iophir Elem School Oistncl 


40.2 


241 


6 


1 


17 


"7% 


12 


5% 


CA Morongo Unif School District 


40 2 


'lo.i'eb 


253 


16 


3,861 


38% 


■2,235 


22% 


CA -RoseviHe Jt High School Dist 


40 0 


4"^3 


117 


6 


234 


5% 


749 


16% 


CA WoodviNe Elementary Sch Oist 


400 
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17 


1 


598 


88% 


612 


90% 


CA ’Woodlake Union High Sch Oist 


400 


'800 


20 


2 


368 


46% 


528 


66% 


CA Inglewood Unif School District 


39 8 


16,328 


410 


19 


t 9,307 


57% 


16.661 


'98% 


CA San Ysidro Elem School Oist 


39 2 


3,880 


" M 


6 


1 3,531 


91% 


3.725 


96% 


CA Pleasant View Elem School Dist 


I 184 
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12 
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85% 
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65% 


CA Kingsburg Jt Un High Sch Oist 
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, 1,9141 85%| 







44 



141 



&II 



Qiildfilllacnf 
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CA Sequoia Union Elem School Dial 
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CA Sunnyvale Eiem’School District 
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CA (LammersviNa Elem School Ctal 
CA • Palmdale Elem School Oislrict 
CAjNatomas Unified School Dtsi 
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CA iRiverdale Jt Union Elem Dtsi 
CA ^Madera Unified School Dist 
CA 'Bonka Unif School DisIncI 
CA King City Jornl Un H S Dtsi 
CA Lodi Unified School OisIncI 
CA Duarte Unified School DrsincI 
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j 185 


49% 


117 


31% 


2 


1 721 


55% 


406 


31% 


8 


! 3.040 


55% 


3.040 


55% 


1 


i 34 


‘id% 


■40 


12% 


12 


540 


20% 


297 


11% 


2 


j 632 


87% 


661 


91% 


10; 4.157 


41% 


4.0W 


40% 


15 


5.143 


37% 


1^371 


89% 


1: 124 


69% 


85 


47% 


5 


1.895 


’62% 


'2.659 


87% 


4 


696 


38% 


643 


"46% 


5 


98 


4% 


344 


14% 


2 


894 


■' 74 % 


"737 


'61% 


1 


'287 


64% 


323 


72% 


4 


65 


4% 


340 


21% 


5 


220 


8% 


275 


10% 


11 


47316 


61% 


3.962 


56% 


4 


959 


49% 


1.018 


52% 


11 


452 


4% 


2,484 


'22%' 


3 


355 


29% 


355 


29% 


■ ‘14 


1.611 


22% 


1,318 


18% 


21 


7.384 


40% 


11.261 


61% 


15 


3.391 


41% 


4.963 


"«% 


15 


3.010 


43% 


S.9S0 


85% 


■ ‘ 1 


199 


47% 


170 


40% 


20 


r 3.228 


24% 


3.362 


25% 


21 


6.612 


42% 


11,177 


■ 71 % 


“8 


642 


25% 


591 


23% 


3 


750 


36% 


W2 


26% 


9 


1.811 


29% 


3.685 


’ 59 % 


5 


390 


17% 


'1,077 


' 47 % 


13 


6,520 


■ 70% 


8,755 


94% 


1 


372 


"”€ 9 % 


420 


78% 


1 


74 


"26% 


57 


20% 


18 


5.632 


32% 


6,664 


39% 


5 


782 


27% 


'l,39i 


46% 


2 


■77 


*7% 


~1M 


14% 


2 


530 


65% 


432 


53% 


20 


5.708 


■'36% 


9.312 


62% 


13 


2.062 


21% 


3.437 


35% 


2 


120 


9% 


■ 961 


72% 


38 


9.624 


38% 


11.396 


45% 


8. 


2.294 


51% 


3.419 


76% 
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No. 



No. 



No. 



Si! 

CA iufoyoWt Elom School OWrid 
CA S w w m fvait Un*on H S Diol ri c t 
CA OWAOoboUiiibo SehoolL ’M 
CA MonliboioUniiSchoolDW 
CA HtbofElomScl^Oirtrtrt 
CA StonoCofTNElwSchDitlricI 
CA VoNciloUrtonEiim^OiN 
CA BDo^lN^HSOMricI 
CA l^Eltmii^Jchoo^ 

CA Nipo VaityjlW^ 

CA 

CA P«&b^_Uni^^^ 

CA SoiidoU*^Sdwol_^Wd 
CA Son Lo«nio”>^ OnJC Sch Diot 
CA OoWiyUnioo . 

Ho^^EteO^ t* — Un DW 
EivM Joint Eton SdiodOiol 
Soliooo Onion High Schb^ ^ 

So nto Row qty Sc ii^’ DW_ 
[ t wndolt Sch ool Pit Uto 
SontoRto^Scho rtbto _ 



THIol 

tMli i Pot 



CA 

CA 

CA 

CA 

Cf< 

CA" 

CA 

CA 

CA‘ 

CA 

CA 

CA 

CA 



46S 

■ "8^ ■ 

"20,811 



VVWittUnMtol School 



waii^ortwidUntoi S chool Dto 



GtoKloNUnWy S chool Dto 
Rtehtoirfiorto Eton SchPto 



Wfci^ Untoi Sc hool PW^ 
Atamtdo U^_Schb^ON W . 
CA PwoRcAlw^lnibnEIW 
CA Moon^">^'EI^Sc^^ 

CA Hotohofno^WioblEH^ 

CA Foitoboii Unkw Ei^ Sc* ^ 

CA FriinUln44d^ OW 

CA pi Gto^ Eton School Plot 

CA Sonto PooloUo High ^ ^ 

CA Lticomt Elom School OWrict 
CA McCobo Unioo Elom School Dto 
CA Fuiortoo Elom School OMrto 
CAiGHfoy UniHod School' Otoricl 
CAjVoaoio CNy Untf ^ Dtoict 
CAlWngo Con^ Un« School Oi*t 
CA jPitooonlon Unit School OitI 
CA ‘Antolopo VoOty Un H S Oifl 
CA Culton Eton School Dtorid 



10.100 

13,335] 

800) 



48% 



MuWculhNOl 

tA\ 



77) 13% 



8.142r89%] 



30% 



^ 38%| 
'32b r' 8%1 
715) 1»%1 



18% 



8%| 



of' 


3.88i 


51% 


8,473 


85% 


71 


'l,m 


■ 33% 


■ 2,18^' 




13] 


8,481 


85% 


o.ooof 


87%d 


1! 


TM 


71% 


ilo! 


82%| 


3j 


2S2 


I 27% 





72%1 


l‘ 


19ii 


\ 81% 




18%y 


l| 


111 


i m 


221T 


‘oiig 


18'; 


3.471 


l '31% 


» " "5>iy 


si%| 


i3i 


3.18: 


1 37% 


; ■ "'5,1^ 


8M 


28i 


5,28: 


f ■ 28% 


i ■ 13,02tl 


W¥\ 


I7i 


4,73; 


1 57% 


k 5.728] 


89%q 


I3i 


30: 


3 3% 


k 'i.sis 


1 


8! 


1,73 


4 13% 


b 4.801 


38% 


2 


7 


8 13% 


b 81] 


'10%| 



O 
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Students 










1 


i 


1“' 






per 


No. 


No. 


No.' 


THier 


Muitieuiiural' 


SI 


DiitrictNaiw 


CAin^Miter 




Carntturem 


Schools 




Pet 






CA 


Rio Linda Union Elem Sch Dist 


25.9 


10.072 


389 


21 


4.029 


40% 


2.921 


29% 


CA 


Menifee Union School District 


25.8 


3.772 


146 


4 


4^ 


\2% 


■7V7 


1^ 


CA 


Mendbta Unified School Diet 


25.8 


2.192 


85 


5 


I.OK 


■ 91% 


2.126 


97% 


CA 


Corcoran Unif School Oisi^ 


25.7 


3.1M 


124 


6 


1.910 




2.515 


79% 


CA 


V^tern Placer Unif Sch Oist 


25.5 


2.757 


108 


6 


8iK 


32% 


607 


22% 


CA 


Buckeye Union School Ois^ 


25.5 


3.317 


130 


6 


232 


"‘7% 


€6 


""2% 


CA 


El Rancho Unif School Oistrict 


25.5 


10.766 


422 


16 


6.352 


59% 


10.120 


94% 


CA 


Paradise Unif School Oistrict 


25.4 


S.3'50 


211 


8 


1.3^ 


25% 


K8 


5% 


CA 


El Monte Unif Elem School tXst 


24.9 


11,210 


450 


1 


8,520 


"76% 


9.753 


87% 


CA iljytonviHe Unif Sch Oistrid 


24.9 


647 


26 


5 


6 


0% 


84 


13% 


CA 


CoarsegoW Union Sch District 


24.5 


960 


40 


2 


225 


'23% 


108 


11% 


CA 


Down^ Unifttd School District 


24.4 


17,701 


725 


22 


6.195 


35% 


10.267 


58% 


CA 


Empire Union ^hbol Oistrict 


24.4 


i.Hoo 


1M 


6 


366 


10% 


'lisss 


41% 


CA 


Lassen View Union School Dist 


24.3 


340 


14 


1 


177 


■" 52% 


"68 


26% 


CA 


La Habra City School Ois^ 


24.3 


4.9M 


204 


8 


2.328 


47% 


2.873 


58% 


CA 


Santa Ana Unif School District 


24.2 


'46.556 


r.920 


44 


"M.537 


57% 


■43.297 


"■93% 


CA 


\^avw Union School District 


24.2 


1.450 


‘ 60 


' 3 


"l."l31 


78% 


812 


56% 


CA 


Stockfori Unif School District 


24.1 


32.573 


""1.350 


■ 45 


18.241 


56% 


25.733 


79% 


CA 


Holiiiter S^od District 


24.1 


4,600 


V9I 


6 


' 2.208 


48% 


""'2:806 


61% 


CA 


teilevue Union Elem Sd\ Wst 


24.0 


1.200 


5^ 


2 


" 780 


65% 


552 


46% 


CA 


Hoeneme Sdibd District 


24.0 


7,601 


317 


l‘l 


4.029 


53% 


5.397 


71% 


CA 


Dixw UnHM School District 


23.9 


3,156 


132 


6 


1,231 


39% 


1.357 


43% 


CA 


fibrwaBc-La Mirada On Sch Dial 


23.8 


18.896 


795 


29 


7.181 


38% 


12,662 


67% 


CA 


Chuta Vista Elem School Oisi 


23.8 


18.705 


787 


"■35 


6.547 


35% 


11,971 


^% 


CA 


y^stminsier Ei^ ScfKd ^s^^ ' 


23'8 


■■■ 9.075 


382 


‘18 


4.447 


4^ 


5,354 


59% 


CA 


Montwia Unif School Oistrict 


23.7 


5,718 


241 


16 


'^859 


50% 


3.374 


59% 


CA 


Fontana Unif School Oistrid 


23.7 


29,681 


"'1.252 


33 


11,872 


40% 


18.105 


61% 


CA 


Black Oak Mine Unit Sch Dist 


23.7 


2.225 


^94 


6 


4M 


22% 


■"67 


3% 


CA 


AckenM^ 


" 23.7 


■355 


15 


1 


■« 


23% 


"28 


8% 


CA 


Atwater Elem School (^strict 


23.7 


‘4.614 


f95 


" "7 


1.753 


36% 


""■ 2.030 


44% 


CA iCuK/ef City Unif School OisI 


23.7 


"5.360 


224 


10 


" i.219 


"23% 


3.127 


■59% 


CA 


Ripon Unified School District 


‘23.7 


2.247 


95 


5 


360 


16% 


472 


21% 


CA 


Cucamonga School District 


■■ 23.6 


2.W1 


99 


4 


983 


42% 


1.545 


”66% 


CA 


Cajon VaN^ Union School Dist 


23.6 


l'7.871 


756 


27 


6.791 


38% 


4.646 


"^% 


CA 


Fresno Unified School District 


23.6 


70.863 


3.005 


90 


42.518 


60% 


47.478 


67% 


CA 


Chico Unified School District 


235 


12.956 


551 


22 


4.016 


"31% 


1332 


i‘8% 


CA |EI Centro Elem School Oisitict 


23.5 


6.418 


273 


10 


3.979 


62% 


5.199 


'81% 


CA jcolfax Etem School Oistrict 


23 5 


493 


21 


2 


118 


24% 


74 


l'5% 


CA jNewhaH Elementary School Oi»t 


235 


5.000 


213 


6 


1.200 


24% 


1.350 


27% 


CA 'Ocean View Elem School DiM 


23 4 


2,338 


106 


4 


1.379 


59% 


1.660 


7“l% 


CA*Red Bluff Union High Sch Dist 


23.4 


1.753 


75 


2 


351 


20% 


260 


16% 


CA Santee School District 


234 


8.176 


j 350 


11 


1.636 


26% 


900 


11% 


CA Coronado Unif School District 


234 


2,4521 


i 105 


4 


319 


13% 


588 


24% 


CA Chuatar Union Elem Sch Otst 


23 3 


280| 


1 121 t 


255 


91% 


269 


96% 
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■| 




j 


i 


P«- 


Ho. 


No. ■ 


Nei. ' 


THfti 




MutricuKursI 


sii 


DtotrictNams |CfigifiUlif| 


J 




Ichdote 


SludMUa , 


Pet 


St— 


EfiL 


CAiE»»lWN(ti«rCi(y School DM j 


23.3i 


7.864 


3» 


13 


2.202| 


28% 


'3;9» 


90% 


CAlpfoMonlVaity School DM 1 


23.2} 


6.952 


■ 300 


14 


5561 


8% 


ij38 " 


25% 


(>lph>n^Uniiod School OMnct | 


23. U 


3.933 


-“170 


18 


1 . 219 ! 


31% 


433 


11% 


(> KormriNUn SchoolOMrtct | 


23.1 i 


ilio 


48 


3 


422! 


38% 


106 ■ 


0% 


CA WMtsidt Union Eiom Sch DM 1 


231’ 


5 .^ 


231 


10 


906i 


17% 


1.173 


22% 


CA 


Loomis Union Eltm Sch DMrict *• 


23.1. 


1.800 


78 


3 


234 


13% 


162 


9% 


CA 


Psosim-Sutna VMa Un Sch Disti 


23.01 


11.^ 


491 


17 


2.372 ; 


21% 


3.0M 


27% 


CA 


Palo Varda Und EiemSd) Diet 1 


23.0 


460 


20 


1 


345 


75% 


'294 


64% 


CA 


Burrd Union Elam Ikhodi Oist 


23.0| 


115 


'5 


*1 


68 


59% 


IO 6 


■ 92 % 


CA 

CA 


Curtis Craak Elarn S^DMict 
r^i 


23.0i 


1.160.632 


"'40 
■ "40.257 


- -j 

“ "1.708 


248 

446.322 


27% 


"46 

6377tm 


“ j% 


CO 


BrioMon Schb^~DMrict 2 f 


4S.i 


4.304 


95 


9 


990 


23% 


1.506 


35% 


CO 


Faicbn SchoM District 49 


32.0 


3.269 


102 


6 


392 


12% 


523 


16% 


CO 


Wbodiand School DM Ra 2 


29:9 


2.896 


97 


5 


348 


'12% 


174 


6% 


CO 


MaiKOS Sdwol OMrM Ra 6 


28.8 


576 


20 


3 


167 


2 m 


96 


17% 


CO 


DouqImCo. SchoolbM R E 1 


28.6 


20.041 


701 


28 


6 OI 


3% 


1.002 


5% 


CO 


Summit School District R E i 


250 


2.126 


85 


6 


85 


4% 


128 


6% 


rnir VWMifihafl Otet R« 1 J 


23.9 


1.676 


70 


"6 


134 


8% 


■ 67 


4% 














2.717 




3.498 




CO fo*«l 




M.690 


1.‘170 


63 






CT 


Chaslar School DMrii^ 


M.5 


354 


4 


i 


i'6 


■■ 5 % 


7 


2% 


CT 


Ri^ School OMrlcl*'~ 


67!8 


407 


6 


1 


12 


"" 3% 


12 


3% 


CT 


Ptymbudi School Disiriet 


63.0 


1,891 


30 


5 


151 


8% 


57 


3% 


CT 


Habron School OMrict 


62.2 


933 


15 


2 


19 


2% 


28 


3% 


CT 


New Britain'school Dis^ " ' ^ 


■ 40:1 


'8.832 


220 


14 


3.266 


37% 


5.123 


58% 


CT 


GuMbtd School Dieiilct 


"397 


3.414 


86 


7 


68 


2% 


102 


3% 


cf 


Watartury School District 


" '39.2 


14.448 


360 


26 


6.357 


44% 


7.802 


54% 


CT 


KlinQly School District 

L<^ard~Schbol DM^ ~ 
GiastMibury Public Sciiod ~ 

Batti^'Schbbi DMtIct 


38.5 


3.036 


79 


4 


W7| 


18% 


122 


4% 


CT 


" 34.3 


3.064 


90 


6 


a 


2% 


247 


8% 


ct 


3319 


5,180 


153 


1 


207 


■ 4% 


518 


10% 


CT 


31.7 


47' 


15 


1 


5' 


■■ 1% 


24 


5% 


CT 


Norih BiinlOrd Sdibd Dii^ 


30.5 


2;284 


75 


5 


60 


3% 


'60 


3% 


ct 


Kant'SOioolOistrM 


'30.0 


300 


10 


1 


" 15 


5% 


12 


4% 


CT 


cblunhia School District 


298 


62S 


21 


1 


13 


~2% 


19 


"3% 


ct 


Havan Sctiotf District 
iRagionaiSc^OMtictlO 


29.1 


7.108 


244 


i2 


1,422 


'20% 




28% 


CT 


M.3 


"2.267 


80 


■" 4 


i ■ 45 


2% 


68 


'7.3% 


CT CanMO School OMrict 


27.6 


133 


j 


■ '1 


1 ■■ 16 


12% 


1 9 


' 4 % 


CT Icofnwal School OittricI 


26.5 


15C 


) 8 


i 


6 


4% 


1 8 


\ 4% 


CT 'Redding School dii^ 


262 


881 


i ■ 33 




t 9 


T% 


* » 


f 


CT Easlon School DWrict 


25.2 


75! 


i ■ X 


) : 


1 1 


' 1 % 


t 2! 


1 '3% 


CT Selishuty School OMrict 


25:0 


■ 37* 


. .. ...^ 


i " 1 


1 34 


1 M 


» 2 : 


1 6% 


CT Walingford SctMM OMrict 
CT Coichtsler School dietfvct 


23.fl 

23.4 


1 6 . 33 : 

1 2.121 


i 26! 

1 91 


i y 

1 ^ 


1 38C 

1 8! 


1 6% 

i 4« 


• 38( 

i 8! 


) 6% 
1 4% 


CT Hsftterd School Oitifict 


23.2 


! 25.2^ 


^ I'.OK 


) 3< 


1 14.417 


' '57% 


b 23 , 01 ; 


r 91% 


CT BrooklieW School DMhct 


231 


1 2.50t 


) 161 


1 


1 2! 


i 19 


b 12! 


5 5% 



O 
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StudenU 


No. 


1 










1 — 


SI PlrtrictNamt 


per 


No. 


No.'' 


Title t 


MutticuHural 


Commitarl Students ICompiitate 


Schools 


Students 1 


1 ! 


i StudenU 




CT Total 




93.199 


3.142 


158 


27.2561 


39.688 




D£ Cotoniai School District 


36.9 


9.920 


255 


15 


1284 j 


i 23%i 3.376 


W"% 


DE Brandywint School Orstrict 


24.2 


11.360 


A70 


18 


I.935I 


i 17% 


3.869 


M% 


OE Tout 




21.3091 725 


33 


4.218 


1 


7.245 




GA Columbia County School Dist 


36.61 16.667 


1 455 


20 


1.667 


10% 


2.833 


17% 


G A Elbert County School District 


34.4 


3.919 


! 


6 


1.489' 


38% 


1.528 


39% 


GA ’Pierce County School District 


34.1 


3.072 


90 


4 


1.290 


42%. 


522 


17% 


GA Oglethorpe Co’ School District 


33.1 


1.620 


■’55 


3 


613 


1 34’%' 


692 


36% 


GA Fayette County School Dis^ 


32.2 


15.903 


■ 


"18 


6» 


4%; 


9M 


6% 


GA IRome City Sd^ District 


30.4 


4.623 


152 


11 


2.086 


45%i ■ 1.803 


39% 


GA.'Jeff Da^ Co. ^hool OistHct 
GAiOrady County School Ois 
GA jHouston t^nty^School Mtrid 


27.5 


2.613 


"95 


■4 


836 


■ 32%i 523 


20% 


27.0 


4.591 


170 


7 


2.066 


4S%{ 


1 1.636 


40% 


».3 


re.379 


699 


”■27 


5.146 


“■26%l 


1 5.146 


28% 


GAjNewlon County School District 
GA |Henry Cou^ Districi 


25.7 


8.600 


334 


13 


2.752 


32%l 2.752 


■32% 


23.6 


14.287 


'60'1 


18 


2.143 


15%i 2,429 


'17% 


GAiHaralsoo'CMnty Sdibol DM 


23.1 


3.M5 


132 


8 


'853 


26%! 274 




GA Totel 




97.519 


l39l’ 


139 


"■" 21.577 


...j 


i 2T293 




lA 'WWifl#ld4^nl Union Comm SD 


30.4 


"395 


13 




■ ■ 6'3 


■■■i6%r 4 


'*1% 


lA .Cer^nri'CKyCommSchod 


25.5 


"SX 


21 


3 


107 


20%< 


' 5 


1% 


lA Commwity School DM 


23.3 


3.424 


147 


9 


445 


13%i 68 


2% 


lA total 




4.355 


181 


14 


616 




78 




ID iMountainHoi^ 


30.1 


4.210 


140 


10 


842 


2b%* 


547 


13% 


ID ’ErnmM School Ois^ 


29.6 


2.760 


94 


9 




31% 


111 


4% 


ID lal(eiand]5Chobl~5^ 


28.6 


3~.261 


114 


7 


"652 


"26% 


'65 


2% 


ID 'Jeffersrm’County JtbistSfSI ” 


■ 24!3 


■ 4.127 


■"176 


8 


"908 




206 


5% 


ID iGobdlng Joint School DM 231 


24.2 


1'209 


50 


3 


314 


26% 


65 


7% 


to '8d4JbMSaibdDMrict4 


"23.5 


1.W 


68 


3 


480 


3^ 


96 


6% 


10 Total 




■ i"7.167 


■ 636 


" '^O 


' ~4.'058 




1.111 




IL [Frembni Sch^ 

IL iChaney JMonge School DM 


To.s 


"8M 


■ 12 


1 


17 




68 




65.7 


Wi 


7 


2 


37 


6% 


:m 

366 


’“6% 


IL BfOfi^n Noiih Sdtool 6 m '99 
IL ;SunwiTOf>v«t~Schboi DM 79 


64.5 


1.936 


"3b‘ 


4 


213 


■"11% 


19% 


"62.5 


250 


4 


1 


T3 


■" "5% 


0 


0% 


IL Homer School OMrict 33 


" ■ 56.4 


3.'ibo 


55 


4 


62 


2% 


93 


3% 


IL 'HeniptbnSchbbiDMnct 29 


'53.5 


'214 


4' 


1 


■ 9 


" ■4% 


9 


■*"4% 


IL OTeion'Sd^Dfi^SO 


53.3 


2.400 


■ ’45 


4 


■ 166 


7% 


x6 


15% 


IL 'WtMFrenWbrt School DM 169' 


47.4 


1.990 


42 


4 


376 


19%! 6 


0% 


IL Lincoln Elem School DM 156 


46.0 




15 


1 


104 


15%l 


166 


24% 


IL ’Cictro School DMrict 99 


40.7 


9.766 


'240 


13 


1.270 


i3%i SiTSO 


64% 


IL Malte Comm Unit Sch Diet 433 


37.5 


300 


8 


2 


15 


5% 


'9 


"3% 


IL BenienvMe Elem School DM 2 


36.8 


1.950 


S3 


5 


96 


5%t 678 


45% 


IL Carbon CMV-Berslow SO 36 


36.4 


255 


7 


2 


8 


3%j 23 


9% 


IL Union ftidge School DMrict 86 


358 


537 


IS 


1 


27 


5%i 21 


4% 


IL Quincy School DMrict 172 


35.7 


8.968 


195 


10 


636 


12%! 627 


9% 


IL luica Comm Cons School DM 7 


35.3' 


353 


10 


1 


99 


,26% 


0 


0% 
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No. * 


thiel ■ 


MuNicuMural 


Slj Olftrictwimt 


Cemeutar 


Studanta 


Comnutars 


Schooia 


SlMdanU 




Shiflanla‘1 




IL 


Anna -Jonesboro Comm Hs Oist 8 


34.7 


520 


15 


1 


86 


l‘7% 


5 


1% 


IL 


Troy S'*ool Ditlrict 30-C 


34.3 


2,^ 


67 


3 


89 


3% 


2531 


11% 


IL 


Pleasant Valley School Otsl 62 


33.8 


473 


14 


2 


"14 


3% 


I09i 


'23% 




East Peoria School District 86 


33.5 


2.011 


60 


7 


1'21 


6% 


60 


3% 


IL 


Marengo-Union Elem S 0 165 


33.5 


1,005 


30 


2 


40 


■4% 


80 


8% 


'L 


Mf'inhaiUn School District 114 


33.5 


670 


20 


1 


7 


1% 


0 


6% 


‘L 


McClellan C C School Dist 12 


w!3 


100 


3 


1 


12 


l2% 


2 


2% 


IL 


Plano Cchool Dtslrict 88 


32.8 


1,310 


40 


4 


66 


'5% 


288 


22% 


IL 


Snmlhlon Cc School Dist 130 


32.0 


288 


9 


1 


35 


12% 


■3 


1% 


IL 


Oak Lawn-Hometown Sch Dist 12 


31.4 


2.451 


78 


6 


98 


“ 4% 


74 


3% 


IL 


Morris School District 54 


31.4 


1.505 


■‘48 


4 


* 75 


5% 


75 


■ 5% 


IL 


Community Cons School Dist G93 


31.2 


4.680 


150 


7 


187 


4% 


749 


16% 


IL 


Community High School Dist 094 


30.9 


1,700 


55 


1 


51 


3% 


459 


27% 


IL 


Cenlraiia School District 135 


30.9 


1.700 


55 


7 


204 


12% 


323 


19% 


IL 


Dwight Common School Dist 232 


30.4 


700 


23 


"1 


49 


7% 


211 


3% 


IL 


La Grange School District 102 


30.4 


2,400 


■ 79 


5 


72 


3% 


2W 


* 11% 


IL 


Prairie Grwe School Dist’^ 


30.3 


818 


27 


1 


57 


7% 


8 


1% 


IL 


Shiloh Village School Oist 85 


30.1 


■4S1 


”15 


1 


■ ' ■ 23 


5% 


45 


10% 


IL 


Etwood Comm Cons ^ Dist 203 


M.O 


300 


10 


1 


3 


1% 


15 


5% 


IL 


Meridian School bistrici 101 


30.0 


1,200 


40 


... .. 




49% 


^4 


52% 


IL 


^thalto School Oistricl 8 


29.7 


3.000 


101 


8 


300 


10% 




' 1% 


IL 


Pinrtneyviae Sctwol Oist 50 


29.3 


645 


22 


”■ 2 


58 


9% 


6 


1% 


IL I 


[Benton Comm Cons ^h OisT 47 ” 


28.9 


1.100 


38 


"3 


187 


17% 


0 


0% 


IL ti^iiic«goHeighl^sSchOfsn70 


'28!9 


'3.328 


115 


11 


765 


23% 


2.662 


80% 




iMokena School District 159 


28.7 


1.750 


61 


3 


S3 


3% 


35 


2% 


IL 1 
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28.6 


2,490 


”"87 


‘0 


125 


5% 


1.668 


67% 


IL iMounI Olive CU School Dtf 1 5 


28.6 


600 


21 


2 


60 


10% 


0 


0% 
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28.2 


' i.'ioi 


39 


3 


44 


4% 


ii 


1% 


IL j 


IBeNeviSe Twp H S Disl 201 


28.6 


■ ■ ■ '4.229 


■ 151 


2 


"'296 


7% 


'592 


'i4% 


IL 1 


lEast Prairie School Oisl 73 


27.7 


415 


'15 


1 




"'■6% 


208 


'50% 


IL i 


iWestchesler School DiSt 92-5 


■"27.4 


905 


33 


3 


'27 


' 3% 


8‘i 


9% 
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■‘4.“lfl 
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■4 


123 


3%' 


576 


”f4% 


IL 1 
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8,649 


‘320 


16 


1.124 


13% 


5.'86ll 


1 68% 


IL ' 
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27.0 


5.000 
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6 


150 


■ '3% 


200j 


1 '4% 


i 


Wabash Community Sch Dist 348 


26.9 


2.153 


80 


4 


323 


■ is% 


"22 


i% 


IL 


jvenice Comm Unit Sch Dist 3 


26.9 


457 


'17 


2 


123 


27% 


420i 


i '92% 


IL 1 


jCoKinsville Comm Sch Dist 10 


^'.6 


5.790 
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13 


521 


■' 9% 


"232 


4% 


j 


jOu Quoin Comm Unil S D 300 


26.4 


1.555 


59 


4 
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”'l(j% 


109 


7% 


IL ' 
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26.2 
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21 


3 


■94 


■ ‘17% 


'61 


“i1% 


IL 
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26.0 
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77 


1 
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' 
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23% 


IL 
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8 
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11% 


96 


3% 


IL 
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1 25 5 
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25 


2 


83 


13% 


115 


18% 


IL 


Rantoul Twp High Sch Dist 193 i 


I 25.3 
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30 


1 


61 


8% 


137‘ 


■ 18% 


IL 


Elmhurst C U School 0«sl 205 i 


1 25 3 


6,326 


250 


12 


190 


3% 


569 


9% 
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Students 






i 


1 




I 










No. 


No. 


No. M 


THIel 




MuNIcuMural 


SI 


District Nam# 


fignpiiac 


ttiidawia 


ComoutarsiSchOQlsI 


Students 


Pet 


Studida 


EfiL 


IN 


Oritans Comm School OMrict 


^.9 


753j 


28 


2^ 


211 


28% 


0 


0% 


IN 


Tai^ Commurtily School C^. 


24.6 


1.748| 


71. 


3; 


262 


15% 


70 


4% 


IN 


West Noble School Corporation 


2l5 


2.3S0| 


100 


4’ 


447 


19% 


141 


6% 


IN 


DaleviSe Comm School Dist^ 


23.4 


655 


28 


2 \ 


72 


ii% 


°i 


0% 


IN 


PtaMiato Cornm School Corp. 


23.2 


3.4581 


149 


6 


242 


7% 


01 


0% 


IN 


Lebanon <>>minunity School Corp 


23.0 


3,(Mii 


132 


6' 


335 


11% 


30* 


1% 


IN Tout 




32,694j 


1.037 


60' 


4.555 




566] 




KS iLabb^Wavtfly School Oist 243 


24.6 


616] 


25 


4' 


166 


27% 


'6 


1% 


KS |pa^ UniM School DM ^ 


24.5 


T.961 


80 


5' 


471 


'24% 


118 


6% 


KS Total 




2.577 


105 


9 


637 




124 




KY 


Boyd County School District 


30./ 


3.9^ 


127 


7 


■ '468 


"'12% 


■ 6 


6% 


KY 


Harlan Indep School District 


30.6 


917 


3o; 


2i 


M5 


" 42% 


73 


8% 


KY 


Middfasboro Indep ScfK>ol DM 


29.1 


1.831 


63i 


"4i 


586 


32% 


128 


7% 


KY 


Woodford County School Oist 


28.4 


3.8W 


1351 


; 7' 


496 


13% 


268 


7% 


KY” 


Owen Ccii^ School District 


27.3 


1,800 


66, 


4! 


504 


” 28% 


36 


^2% 


KY 


Whiday County Sch^ 


25.1 


■ 4.398 


175 


l6’ 


i;S3i9 


35% 


■■ 6 


' 0% 


KY 


CiintM County Sc^todl Dis^ 


!. .Ill 


■■ 


65' 


4: 


■ ■■■■753 


'49% 


"0 


'_0% 


KYToUt 




■ 18;?45 


66V 




i ■■ 'ijzz 




506 




LA 


Tsfrebonne Parish Sch District 




20,500 


300l 


1 '43; 


9.020 


44% 


6.785 


33% 


LA' 




33.7 


2.6^ 


80 


' 8l 


1,240 


46% 


‘485 


18% 


LA 


Evangsfea Parish'Seh^ DM 


32.9 


7.150 


217 


■■"loi 


r ■" 4.719 


06% 


■ 2.646 


37% 


LA 


Livingston Parish School DM 


32.1 


18,000 


5^ 


32 


5.040 


28% 


1,260 


7% 


LA 


BisnvBs Parish School DM 


30.3 


3,211 


106 


9 


1,413 


44% 


1.706 


55% 


LA 


EastCanoR Pai^ Sch DM 


29.9 


2,212 


74' 


i 6. 


1,991 


90% 


1.991 


90% 


LA 


jeffaram bai^ PariM Dist " 


28.1 


6.8031 242 


i H 


2.925 


43% 


1.769 


26% 


LA 


M FsRdsra Parish Sdt DM 


27.7 


3.212 


116* 71 


i 1 .670 


"52% 


■ '2.'184 


08% 


LA 


lAssumplion ParMt School DM 


27.4' 


4,900 


179 


• 11 


2,842 


58% 


2.156 


44% 


LA lEMt Baton Rougt Parish DM 


27.1 


59,672 


2,2001 105 


27.449 


46% 


35iM 


59% 


LA 1winb Partoh Softool Di^ 


■ '26.3 


3.292 


1251 9i 1.646 


* 50%' 


'1.185 


36% 


LA 


{c'aidweR Parish School DM 


■ "25.9 


2.074 


80 


1 .« 


1 1.056 


51% 


519 


25% 


LA lAvoyelM Pariah School DM 


■ "w.s 


■" 7^58 


28“l 


12 


! "" 4.645 


'64% 


1758 


30% 


LA !st Hatofta Parish School DM ' 


25.7 


1.797 


70) 3 


i ‘ 1.^2 


'78% 


1.4M 




LA iBoMkisa City Sdtooi 0^^ 


'25.6 


■ ■ 3.706 


145! 9< 2.149 


58% 


1.631 


44% 


LA 


Bos^ Parish School ~DM ~ 


23.9 


'18.6m 


754: 30 


4,510 


25% 


5,231 


29% 


LA ;S( John Parish School OMricI 


■■ ■ 23.8 


77334 


306 


11 


■ "474'74 


61% 


"4.'327 




LA Total 




171.8541 5.837 


i 331 


78.192 




73!316 




MAiNawbuiyport School District 


«.7 


2.264 


35 


i 5 


226 


10% 


45 


2% 


MA;ciaritsbur9 School OMrict 


62.5 


250' 4 


1 


10 


4% 


5 


2% 


MA’Wachusatl Regional School DM 


58.6 


5.803i 99, 12 


; 290 


5% 


174 


'3% 


MA Budilond<Colrain>Shall)rn DM 


57.6 


461 


8 


2 


32 


■ 7% 


9 


'2% 


MA BrootoMd School District 


54.1 


379« 7 


■ 1 


110 


29% 


4 


1% 


MA Sturtridga School OMrict 


47.2 


897 


19; 1 


72 


8% 


9 


1% 


MA Ta^Hasqua Reg High School DM 


46.8 


1.404 


l‘ 30' 3 


i 1831 13% 


14 


1% 


MA Mohawk Trail Reg H S District 


! 43.3 


780 18 1 


94* 12% 


8 


1% 
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Students 












”, _ 






P«r 


No. 


No. 


No.' 


THIS 1 


MuKieuKural 


SI 


giitrictNimt 


ComfMiter 


Students 


Cdmpulaffs 


Spools 


1 Students | Pet 


Studentm ~ 




MA 


Halifax Sctx>ol District 


42.1 


632 


15 


1 


63i 10% 


13 


*2% 


MA 


^ainvite School District 


42.1 


674 


16 


2 


54j 8% 


20 


'3% 


MA 


Brid 9 ewal^ Public School Oist 


41.5 


2.SM 


61 


5 


127; 


5% 


■ 76 


3% 


MA 


Norfolk School District 


40.9 


Ml 


24 


2 


49 


5% 


29 


“3% 


MA 


Rochet School District 


40.1 


M2 


20 


1 


i 104 


13% 


..._. 


■ 1% 


MA 


FaN River Public School Oist 


393 


12.2M 


313 


33 


1 2.580 


21% 


860 


■ 7% 


MA 


Peftam School District 


Z9.Z 


115 


3 


T 


1 7 


6% 


9 


8% 


MA 


MMoh Public Sdiool OistrM 


38.0 


3,^ 


93 


6 


1 212 


6% 


425 


12%' 


MA 


Amherst Petttam Region Sch Dist 


35.4 


1.M2 


52' 


'2 


221 


12% 


461 


25% 


MA 


Hanover School District 


35r4 


2.230 


63 


5 


112 


5% 


45 


2% 


MA 


South Hadley School District 


34.9 


2.305 


M 


4 


161 


' 7% 


% 


4% 


MA 


Central Barir^e Reg Sch Oist 


34.3 


2.4M 


■'72 


6 


222 


9% 


25 


1% 


MA 


Pembroke School District 


34.2 


1.505 


44 


3 


9b 


'6% 


0 


0% 


MA 


Triton Regiortal Sch District 


33.4 


1444 


103 


7 


310 


9% 


- 


1% 


MA 


Pentuckat Rag. School District 


! 32.8 


3.014 


92 


6 


211 


7% 


30 


1% 


MA 


Fain^ School DWiict 


32.6 


■ 4i992 


153 


7 


599 


'12% 


399 


8% 


MA 


Conway School District 


31.7 


190 


6 


i 


25 


13% 


8 


4% 


MA 


Fraalown School District 


”31.6 


'631 


'20 


'i 


32 


'5% 


6 


1% 


MA 


iwiviuufvUBn dcnooi uiiinci 


31^ 


1,735 


55 


4 


69 


4% 


139 


6% 


MA 


Hampahire Rag. School District 


31.2 


655 


21 


1 


52 


8% 


7 


1% 


MA 


Hawlemont School DMrid 


M.8 


154 


5 


1 


29 


19% 


3 


2% 


MA 


Ouxbury Pubic School Oitirict 


30.1 


2.709 


90 


3 


54 


2% 


54 


2% 


MA 


Athol-RoyaMon R^. ^ Diet 


'29!9 


2,^ 


77 


9 


'2« 


■'11% 


92 


4% 


MA 


North AlleboroSchod Diet 


29.7 


4.160 


140 


9 


291 


7% 


186 


4% 


MA 


DartnwuVi Sdwd District 


29“4 


'3.971 


135 


‘6 


238 


6% 


119 


3% 


MA 


wiwiifM ocnool usinci 


"28.5 


1.484 


52 


4 


193 


13% 


475 


32% 


MA 


Soutselck«Tciand Reg S^ Diet 


28.3 


1.7W 


60 


3 


... 


3% 


51 


3% 


MA 


^ * - * 

riyii^Mun Mnoui mvincc 


27.9 


279 


10 


f 


■ 28 


10% 


0 


0% 


MA 


CKiincy Pubic Sdibbi DiiM 


27.3 


■ 8.201' 


300 


'17 


964 


12% 


1,394 


17% 


MA 


Oa«inie«Yarmouth R^. ^ Oist 


27.3 


4,497 


185 


7 




13% 


315 


7% 


MA 


Laominetar School District 


2776 


5.220 


193 


■ 7 


574 


lf% 


992 


19% 


MA 


Spring lakt School District 


26.5 


23.823 


900 


43 


6.670 


28% 


14.770 


62% 


MA 


Pion^yajMy Rag Schod Diet 


26.0 


■ 1,196 


■‘46 


5 


106 


9%' 


24 


2% 


MA 


Nee^ School District 


25.5 


10.199 


■ 400 


■■ 20 


408 


4% 


1.632 


“16% 


MA| 


|SalM Pubic'School District 


; 213 


4.396 


1'74 


8 


615 


'14% 


“ "i.oii 


“23% 


MA 


Shulesbuty School Oisirict 


1 251 


251 


10 


1 


! 


5% 


13 


5% 


MAjAmatbucy School Oitlrict | 


1 251 


2.709 


fos 


5 


325 


IM 


M 


2% 


MAlWorIh MiddMux Reg $ch DW 


j 2il 


4.635 


185 


7 


232 


5% 


46 


■i'% 


MAiOak 8Mf$ School Oisirid 


i 24.7 


371 


15 


1 


56 


15% 


45 


‘12% 


MAjAy^ ^ OMrict 


1 24.7 


i.383 


‘56 


3 


152 


i‘1% 


—428 


' 31% 


MAj Weeltofd School Oitirict 


23.9 


3.221 


135 


6 


129 


4% 


64 


“2% 


MA;Franldin School Otetnct 


23.8 


3.956 


1M 


7 


1 237 


6% 


119 


'3% 


MA'RockpOft Schoot Oistnct 


1 23.8 


952 


40 


2l 


! 


12% 


0 


■'0% 


MA Marion School Oistnct 


23.8 


713 


30 


1 


! 71 


10% 


64 


■■■ W 





( 



154 



Ofsbict* with ’GfMtest Ne«d for Educational Tadmology" 
By State 

Prepared by Quality Education Data, Inc. 





Students 










1 










p«f 


No. 




No. 


No,' 


THIet 


WuKicuRural 


SI District Name 


Computer 


^**“*fT** iComputerm 


Sclibbie 


Students j 


Pet 


Stufrnts 1'Pct 


MA Adams-Cheshtre School Ottirict 


23.7 


1.994; 




64 


4 


160 


8S| 


ol 


1 0% 


MAiSherbom School District 


23J 


450| 




19 


1 


23 


'5^1 


! 23j 


;■ 5% 


MA Randolph School Otslrict 


2l6 


3,9001 




165 


8 


312 


8%| 


1.1311 


i 29% 


MA Mendon -Upton Reg. Sch District 


23.5 


1.294 




55 


4 


91 


7SI 


26i 


' - 2% 


MA Brimfield School District 


23.5 


352. 




15 


1 


49 


14%: 


4i 


I 1% 


MAjNorth Adams Public School Dist 


23.*4 


2.106' 




90 


5 


358 


17% 


1051 


I 5% 


MA'Gardner School District 


23.4 


2.782; 




119 


6 


334 


12% 


16?; 


6% 


MAiReading School District 


23.3 


3.686. 




158 


■7 


14‘7 


■4% 


147| 


1 4% 


MA 'Wales School District 


23.2 


209! 




9 


i 1 


13 


6%: 


6 


3% 


MAiold Rochest^ Reg. School Dist 


23.2 


'^i 




41 


2 


86 


■9%' 


67 


' 7% 


MAiAuburn School District 


23.1 


2,3051 


ioo 


6 


92 


4% 


69 


"3% 


MA Total 




171.323' 




5,859 


345 


20.393 




%.63b 




ME 'Monhegan Pit School D^trict 


_ 


si 




b 


1 


0 


0% 


■ 6 


“b% 


ME Vassalboro School District 


91.4 


457j 




5 


1 


78 


17% 


0 


b% 


ME ’Princeton School Department 


72 3 


217 1 


3 


i 


33 


15% 


0 


0% 


ME ; East Miltino^et ^ DMrict 


59.7 


597i ■ ■ 


10 


2 


101 


17% 


0 


0% 


ME Sabattus School Depaitm^t 


55 7 


557i 


10 


‘l 


■ '"156 


27% 


0 


‘"b% 


ME JBath School bist^ 


44!2j 


1 2,2121 


i 




6 


■ 354 


16% 


66 


3% 


ME Medway School District 


4lo! 


[ 344; 


8 


2 


24 


'7%| 


i 6 


6% 


ME'Machias School District ' 


34.4 


619i 


1 


18 


2 


""149 


24% 


b 


' 0% 


ME . Fayette School District ” 


34.0 


170) 


5 


1 


0 


0% 


168 


99% 


MEjHancbck School District 


30.8 


246 




8 


_ 


42 


17% 


0 


0% 


ME Poland School District 


29 9 


597 




20 


'1 


48 


8% 


b 


0% 


ME . JonMboro Sdiool District 


27.7 


83 




3 


1 


36 


■ 43% 


0 


0% 


MEilitchfield School Department 


27.5 


550 




20 


2 


72 


13% 


0 


0% 


MEiCalats School Ois^ 106 


'26.3 


1.576 




60 


3 


299 


19% 


b 


■ 6% 


ME !sch^ Admin District 17 


"'26.2 


3,933 




"■ i50 


11 


669 


17% 


39 


1% 


MElwinstow Sci^(»^ 


■■ 24.8 


l[441 




■ 58 


3 


il5 


8% 


0 


b% 


MEjSchool Adriiin DiStri^ 57' 


■"'24:3 


3,279 




135 


■ 8 
. 


'Ml 


11% 


-- ^ 


1% 


ME 'China SctKX)! District 


■ ' " 24.2 






‘25 




■■ 103 


17% 


■ 0 


'b% 


ME lS8>^ Adrnin Ofttri^ 75 


24.0 


i'357 




140 


■7 


336 


10% 


■ 34 


" *i% 


ME<Manchester Sch^Distrir^ ' 


'23.8 






16 


1 


“0 


0% 


‘236 


99% 


ME'Readfi^Schortl^^ ' 


23.3 


■ 233l 


'10 


■"'i 


' b 


0% 


231 


99% 


ME ' School Admin Dis^ 35 ' ' 


232 


'2.4Mr 


107 


4 


298 


12% 


25 


1% 


ME Westbrook School' Depaitment 


23.1 


2.797i 


1 


121 


6 


336 


12% 


28 1% 


ME Oak HiH Cons School Dist 915 


2l0 


■'4M 




20 


i 


97 


"21% 


■ 0 


1 0% 


ME Total 




27.058 




996 


68 


3,699 




859 


1 


Ml Oneida Twp School Distri^ 3 




'17! 


0 


1 


4 


24% 


0 


1 ^ 


Ml Taylor School District 


50.3 


12,274j 


244 


23 


3.191 


26% 


1.227! 10% 


Ml Beecher Comm School District 


486 


3.4501 


71 


9 


3.278 


95% 


2.588{ 75% 


Ml Lapeer Community School Dist 


46.4 


7.749i 


167 


16 


1,317 


17% 


232! 3% 


Ml Inkster Public Sch^ District 


41 1 


2,796: 


68 


5 


1.510 


54% 


2.712 


97% 


Ml Maple VaHey School District 


32.r 


1,640' 


50 


4 


312 


19% 


16! 1% 


Ml Dryden Community School Dist 


32.71 720 




22 


2 


65 


9% 


7 


! 1% 




1 

J. 



5 



o 

o 
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Sludenta 




[ 

















I 


per 


Mo. 


No. 


Np. ' 


THtei 






MuHJcuNural 


SI 


DIatrictNama jCflmputac 




f^**-*«*«»*— ejSchoQla! 


StudenU j 


Pet 


Stiidnia 




Ml 


West firaoch-Rose Ctly Sch Oist | 


32.5 


2,923 


90 


4 


I.II 1 I 


38% 




58 


*2% 


Ml 


Three Riv^s School District 


32.0 


i.2o6 


100 


8| 


832 


26% 




448 


l4% 


Ml 


BerWey Sdiobi District ! 


31.8 


4,415 


139 


8 


397 


9% 




177 


4% 


Ml 


Brandi School District • 


31.5 


3,021 


96 


6 


181 


6% 




30 


1% 


Ml 


Saline Area School Oislricl 


30.6 


1950 


129 


5 


119] 


3% 




119 


3% 


Ml 


Atlanta Comm School District 


30.0 


570 


19 


2 


353| 


62% 




6 


1% 


Ml 


Clawson City School Oislncl 


29.5 


1,770 


60 


4* 


89j 


5% 




35 


'2% 


Ml 


Westwood Comm School Oislnct < 


28.8 


2,392 


831 


4 


981 1 


41% 




1,316 


55% 


Ml 


BeUing Area School District 


28.6 


2,170 


76 


5 ' 


651 1 






22 


1% 


Ml 


Mid-Peninsula School District 


28.41 


426 


15 


1 


2iai 


50% 




0 


" '6% 


Ml 


PottervIHe Schb^ District 


27.7 


1.051 


38 


2i 


242 


23% 




32 


3% 


Ml 


Manistee Area Public Schools 


27.8 


2,043 


■ 74 


... A 


490 


24% 




"163 


8% 


Ml 


itik Rafrids School District 


27.2 


1,359 


56 


4 - 


"231 


17% 




54 


4% 


Ml 


Munising Public S^ District . 


27.6 


■ 'l.lSS 


■"'42 


3i 


136 


12% 




215 


" 19% 


Ml 


Hamtraiixk PuWc School Oisl j 


'26.7 


2.672 


100 




1,630 


61% 




615 


23% 


Ml 


fri County Area Sch(^ Dist j 


26.5 


2,038 


77 


4 ; 


306 


15% 




20 


1% 


Ml 


Forest PartTSchb^ Oislricl j 


2673 


788 


■361 


i 


63 


"8% 


L, 


24 


3% 


Ml 


Nap^eon Cbrim School District 


26.2 


iV493 


■ "S? 




209 


14%| 


'15 


"i% 


Ml 


Retlhs-Pulfe'r School District 


25!9 


4,637 


' 1791 


1 9 


417 


9% 




325 


7% 


Mr 


CrawM AusaM Scho^ 


25.8 


2,196 


85 


^i 


878 


40% 




22“ 


1% 


Mf 


Fefndate Public School Dist 


25.6 


4,610 


180 


_ -VI 


1.'383 


! 30% 




" ' ^ ‘876 


19% 


Mf 


Ypsilanb School District 


25.6 


4,653 


182 


12 


838 


18% 


1,954 


42% 


Mi 


HbweW Public School Olslrict 


25.4 


5,921 


2M 


8 


■ '296 


5% 




178 

_ 


3% 


Ml 


tittUMd School Dtslhct 


25'i 


5or 




1 


50 


16 % 






■" 2 % 


Ml' 


Mailee School ^strict 


25.6 


225 


9 


1 


32 


i'4% 




11 


5% 


Ml 


Uhiob City Comm School Dist 


25.0 


'f.323 


53 


4 

... . - 


397 


■ 30 % 




13 


1 % 


Ml 


Bath Community ^od Oislnct 


24.6 


1,008 


41 




181 


18% 




20 


2 % 


Ml 


Oxford Community Schools 


24.2 


■ 3.000 


124 


6 


240 


8 % 




6 


■' 0 % 


Mf 


Granf Public School Oistrict 


i ' 2l9 


2.'l49 


96 


4 


645 


" 30% 




322 


15% 


Ml 


Ravenna PuWicSc^ District 


1 23.7 


■ 1,257 


53 


4 


, 327 


' 26% 




25 


2 % 


Ml' 


Colon Comm Scjiod 


j 2'3'.6 


1,062 


45 


31 170 


16% 




' '11 


1 % 


Ml' 


Pial Rock Comih ^hbbi District 


2 l 6 


> "" "l.SM 


J6'5 


4 


445 


” 29 % 




' 46 


■ 3% 


Ml 


Dewitt Pui^ School Oislrict 


23.6 


i 2,003 


85 


5{ 120 


6% 




60 


■ 3% 


Ml 


MichiganCenter Pub Sch Dist 


231 


1.206 


52 


4, 264 


' 22 % 




24 


'2% 


Ml 


Byron Area School Oistrict 


t 23.C 


► " 1.151 


50 


• 3 


J 161 


14%l 


12 


1 % 


Ml Tout 


j 


104.'489 


' 3.443 


1 224 


24.753 




' 


14,040 


\ 


MN|SI James School Oislricl 840 


i 3U 


' 1.333 


42 


: 3 


* 120 


9%1 


107 


' 8% 


MNiSt Michael-Albeilville S 0 885 


I 31.51 1.891 


60| 4 


, 132 


7%i 


IS 


1 1% 


MNiPed Lake School Oislncl 38 


25.3| 1,264 


1 50 4 


657 


52% i 


1,251 


1 99% 


MNUnnandate School Otslrict 876 


I 25 2! 1.841 


73* 3 


295 


16% i 


37 


' 2% 


MN)SI Cloud School OisIricl 742 


24 ( 


14.161 


1 576 j 18 


1 2.266 


i 16%; 


70« 


1 5% 


MNlperham School Oislncl 549 


24.6’ 1,47! 


) 60'j 3 


1 428 


1 29%' 


3( 


) 2% 


MNiMitaca School Oislricl 912 


23 8' 1,662 


1 70j 2 


I 333 


1 20% i 


5( 


) 3% 


MNlSauk Rapids School Dislnct 47 


23 71 3,O0< 


r 130; 5 


> 370| 12% 


01 0% 
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fludanis 








1 

1 




» 






par 


Ho. 


No.' 


■ Mb. ^ 


THIal 




MuHIcitllural 


SI DtetftetMaiaa 




Sliitfiiali 1 


QpBiPMui 


Ifiilflflii 


iiudante 


Pet 


ftiMtinti 1 

. 


get 


MNiBig Laka School OMrM 727 


23.S| 


1.410 


■ 60 




183 


13i% 


14 


1% 


MN!Aahby School DMrict 261 


23.31 


350 


15 


i 


67 


19% 


4' 


■j% 


MN Total 


• 


28.475 


■ 'i'.iae 


'47 


4,851 




2.21b 




MO South kon ScM OMrict R 1 


405.01 


405 


1 


2 


89 


22% 


■4 


“i% 


MOSoumHoKScMOtalrMR 1 


73.8i 


443 


6 


2 


226 


51% 


4 


i% 


MO'lOnQoviKa&dioolDMrM 1 


66.31 


265 


■ ■ ■ 4 


2 


42 


16% 


11 


4% 


MO.Chadwtek School DMrict R 1 


60.5 


242 


4 


‘2 


41 


17% 


7 


■3% 


MO>Cfinton Co R 3 School OMrM 


57.1 




14 


3 


il2 


14% 


72 


■■ 9% 


MOlNixa Sciwbl Di:itrM R 2 


^.4 


1*769 


SO 


5 


332 


12% 


'6 


■ 0% 


MOjwa^ School Dfabict R 9 


50.2 


i.155 


23 


■4 


277 


24% 


0 


0% 


MOjEMon School DMrictR 1 


48.8 


2,441 


so 


4 


^2 


1*4% 


0 


0% 


MOTFox Sctiod Oialrici C 6' 


48.1 


1613 


200 


12 


577 


6% 


288 


3% 


MOlElsbany School DWrict R 2 


44.0 


880 


20 


2 


185 


*21% 


26 


3% 


MOjBtemarcit R 5 School DMriet 


40.2 


683 


17 


2 


2M 


■ 39% 


7 


1% 


MQTr^ School DMrict R 3 


39.5 


1400 


86 


6 


374 


11% 


136 


4% 


MO Camdanlon School DM R 3 


■ 3iTi 


3.539 


93 


7 


706 


*20% 


35 


1% 


MOll^ Tw^ School OMrict R 8 


36.0 


76 


2 


1 


6 


8% 


0 


0% 


Moloiiia County School DM 1 


37.4 


2,242 


60 


5 


448 


20% 


0 


0% 


tuk)iba ^School DMfict 73 


36.7 


1305 


90 


4 


892 


27% 


"33 


1% 


MO[(^ County Sch^ 


35.8 


860 


24 


2 


120 


14% 


0 


0% 


M^MatyvNo R 2 School Diatrict 


34.9 


1,743 


50 


4 


192 


11% 


17 


1% 


MOiGainaavlla School DMiMRS 1 


34.5 


725 


21 


2 


268 


37% 


7 


1% 


Mb Noflh Pamiicot School DM R 1 


34J 


515 


15 


2 


407 


79% 


106 


21% 


Mbjciayton School District 


34.3 


2,401 


70 


6 


360 


15% 


720 


30% 


k^'siinl Clair School DM R 13 


33.6 


2.350 


70 


4 


376 


16% 


47 


2% 


MO>Fttlus School District R 6 


336 


2,484 


74 


3 


174 


7% 


124 


5% 


Mbi RbsM School District C 1 


■33.5 


^1 


6 


1 


82 


41% 


Oj 


0% 


MbiSparia Sch^ Di^ R 3 




^1 


20 


"2 


73 


i'1% 


0 


0% 


Mb'Cass Co. School District R 5 


■31.4 


■■ '503 


16 


2 


106 


21% 


10 


2% 


MO LaW School OMfW R 1 " 


29.7 


1,487 


50 


*4 


268 


18% 


0 


0% 


Ma’ScottCounty School OislR 2 


29.6 




23 


2 


218 


■32% 


“6 


■ 0% 


MO Camarcin School bisiirict R 1 


29.4 


1,4‘7f 


SO 


4 


132 


9% 


15 


1% 


I^CiwwSchbi^ District R 


29> 


■500 


17 


2 


■ 75 


‘ "15% 


"0 


0% 


MO Griman City Schools 


20.0 


174 


6 


■ 2 


M 


39% 


b 


■ 0% 


MO CarroWon School District R 7 


28.5 


1,309 


46 


4 


262 


20% 


39 


■ 3 % 


MO Norihwast School District R 1 


2811 7.425 


264 


10 


1,114 


15% 


74 


1% 


MO Purdy School DMrict R 2 


27 9| 5» 


19 


> 2 


207 


39% 


11 


2% 


MO Kirb^lNa School District R 6 


27.8! 222 


8 


1 


51 


23% 


0 


0% 


MO East Navrion School District R6 


27.4 


1,372 


M 


1 ■ ■ 3 


398 


29% 


14 


1% 


MO Maries Co. School District R 2 


27 3 


620 


30 


1 3 


139 


17% 


0 


0% 


MO Doniphan School District i 


' 27.2 


1,880 


*6S 


1 4 


563 


31% 


b 


0% 


MO Pleasant HHI School Dist R 3 


! 26S 


1 1,481 


55 


i 3 


1*63 


1 11% 


b 


6% 


MO Ava Schoo? District R 1 


• 26 7. 1,600 


6C 


i 2 


l 400 


1 25% 


0 


b% 


MO Skyime School District R 2 


26.7 ■ 180 


1 6| 1 


i 5C 


) 31%| 0 


b% 
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1 $tuden:s 






f 




: 


1 






1 


par 


No. 


Mo. 


No. ' j 


TiUal 


1 


MuHkuthirat 


5ii 


DiatrictHama i 




Studanta 




Schoolaj 


Studanta | 


Pet 1 


Sruntoma 




MOlCrana School OMrict R 3 


266. 


66$ 


25 


2- 


200 


30% 


7 


1% 


MO 


South Paniiicot School Dist R 5 j 


26.5: 


796 


■ 20 




326 


41% 


■ 175 


22% 


MO 


CanfoinCo.SclwbibWrictR2 i 


25.5 


535 


21 


2l 


‘64 


12% 


0 


0% 


MO 


PhMpa Coutiv School Dist R 3 


25.3 


228 


■9 


1! 


32 


14%] 


"0 


0% 


MOI 


DunWn School OWrictR 5 | 


25.2 


1.813 


64 


4i 


97 




■ '32 


2% 


MO 


Mirabia School District C 1 


25.0' 


to 


2 


■’1 


5 


9%| 


"■'0 


0% 


Md 


MonNasu Co. School OMR 1 1 


24.9; 


1.270 


51 


2! 


279 


225^ 


■ 38 


3% 


MO 


PitrM'Ctty Sdv^ Diam 


24.6: 


820 


■ 25 


- 


155 


25^ 


0 


0% 


MO 


Nil Holcomb School DM R 4 


24.21 


290 


12 




"O 




8 


2% 


MO 


JanUna Sdiool OMrict 35 


24.0! 


72 


3 


1 


35 


48%{ 


0 


0% 


MO 


FradaricMown School DM R 1 


23.8 


1.855 


78 


A 


390 




0 


0% 


MO 


GraanIMd School District R 4 


23.6 


542 


23 


2 


211 


395^ 


0 


0% 


MO 


Crawford County DM R i 


23.5 


939 


40 


3j 




10% 


0 


0% 


MO 


North CaVaway School DM R 1 
Pattii Co School DiaiiM'R 05 ~ 


23.5 


1.009 


43 


4 


111 


liiy 


20 


2% 


Mb 


2l4 


422 


18 


2 


131 


1 3i^ 


0 


0% 


Mb 


Gan«7 County School Dist R 2 


23.3 


420 


18 


~2 


‘118 


28% 


0 


0% 


Mb 


School District 124 


23.3 


4.188' 


180 


■ 7 


586“ 


14%] 


251 


6% 


Mb 


New^ School District R 2 


23.2 


579 


25 


'2 


lib 


19% 


17 


3% 


MO.Hufiey'&hool OWricl R 1 


1 23.} 


"ioo 


13 


2 


108 


_ M% 


! 0 


0% 


MO Total 




82,205 


2,516 




14.2M 




2.358 




MS 


Starkvtta School District ^ 


51^ 


4,099 


79 


t 


^ 2.050 


50% 


1 2,418 


59% 


MS 


Quitman SChool District 


51.3 


3.077 


60 


5 


1 1.015 


59% 


1.831 


53% 


MS 


PoniblocCo. Sch^ DistrM 


45.3 


2.715 


60 


3 


815 


30%J 


326 


12% 


MS 


Canton Public School Dis~^ 


4“l.6 


■3.862 


88 


5 


3.406 


■" 93%1 


3.516 


96% 


MS 


Clinton Public School District 


40.6 


5,315 


131 


8 


1,222 


23% 1 


1.701 


32% 


MS 


^s Point School District 


38.9 


5.838 


150 


9 


2.619 


50% 


3.581 


61% 


MS 


V^t Point School District 


37.7 


3.849 


102 


6 


2.348 


61% 


1 2.733 


71% 


MS 


Lau(Mdala Co. School DistricT 


32.9 


6.838 


208 


8 


2.325 


34%! 


2.051 


30% 


MS 


^th Tippah School Oisirict 


30.1 


3.247 


108 


8! 1.266 


39% 


812 


25% 


MS 


Madbm County School District 


■ '29.8 


6.712 


225 


■ l6i ■ 2.886 


■43% 


r 3.759' 


56% 


MS 


Lamar County School District 


'29.8 


5.299 


178 


8 


1.431 


27% 


424 


8% 


MS 


Water Valey Sdriod DisWct 


'29.5 


1,415 


48 


2 


' 750 


■53% 


651 


48% 


MS 


Wamialt County Sc^ Dist 


29.2 


■ 3.097 


106 


5 


{ 2.199 


71% 


1.827 


59% 


MS 


Choctaw Courity School District 


28.2' 2.055 


■ 73 


5 


1.151 


56% 


904 


“44% 


MS 


Amory School Dislrici 


1 27.8 


2,387 


B6 


5 


979 


4l%t 907 


38% 


MS 


Lowndes County School District 


27.1 


5.412 


200 


10 


2.111 


39% 


2,652 


49% 


MSjTate County School District 


27.0 


3.050 


113 


61 1.678 


55% 


1,556 


51% 


MSiMarshaN County School Dist 


i 25 7 


3,388 


132 


6' 2,575 


76% 


2.161 


62% 


MS, Picayune School Otstrict 


! 25.2 


4.165 


165 


9 


1 1,874 


45% 


1.166 


28% 


MS 'Clay County School District 


25.0 


550 


22 


2 


462 


84% 


490 


89% 


MSjTishomingoCo School District 


23 91 3.150 


132 


7 


347 


11% 




4% 


MS 'Pearl Public School District 


• 23 3j 4,200 


180 


5 


) 1,260 


] 30% 


882 


21% 


MS Total 




• 83.520 2.646 


1 143 37,867] 


36.192 




MT Paradise School District 8 




67| 0 


1 1 


1 36} 53% 4 


6% 
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SCudente 1 


1 






r 








i 






No. j 


No. 


No.' 


TMtel 


1 




MuRicuKural 


aj 


DtotrictNama 




1 




SchooM 




Pet j 


Students Pet 


MTiAuchard Creek Elam Sch Diet 27 


31. o| 


31 


1 


1 


10 


33% 




5 15% 


MT 


Vaiey View School OMrlct 35 


27.0] 


27 


i 


1 


0 


"6% 




5 17% 


MT 


KaKspel School District 5 


26.8 


4.660 


174 


9 


746 


i6%l 




233 5% 


MT 


Bynum School District 12 


26.51 


» 


2 


i 


7 


14% 1 


3 6% 


MT 


Somers School District 29 


26.31 


500 


l6 


i 


130 


^%i 


5 1% 


MT 


Havre School District 16 A 


23.7 1 


2,659 


112 


6 


5» 


21% 




425 16% 


MT 


Ophir School Ois^ 72 


23.31 


93 


4 


'i 


11 


12% 




16 17% 


MT Total 


_j 


6.690 


313 


21 


1.496 






696 


NC 


Edenlon-Chowan County Sch Disi 


49.1 


2.600 


53 


4 


9% 


%% 


1 


1.^ 50% 


NC 


Yadkin County School District 


4l':4 


5,050 


122 


10 


657 


13%j 


404 : 8% 


NC 


Beriia County School District 


37.1 


4.669 


126 


9 


1521 


_ M%]_- 


3,M8* 76% 


NC 


Pender County School District 


33.1 


5.392 


163 


i'o 


r "1.564 


29% 




'2.265! '42% 


NC 


VWkes County School District 


31.7 


10,065 


'318 


22 


1.912 


19% 




604 6% 


NC 


Onslow CMnty School District 


29.3 


23.778 


812 


29 


4,993 


L 


7.371 31% 


NC 


Cle^nd C^nty School Dist 


27.6 


'a.'soo 


'308 


li 


■■"i.275 


i5%r 
' 3i%r’ 


1,955| 23% 


NC 


^Mfbrt County School Dist 


23.7 


'8.546 




15 


2,647 


■'3'50V 41% 


NCTt^r 




'687594 


2,262 


110 


16.506 




1 


20.949i 


NO iBcwdon School DistricI ^ 


■«.5 


‘ ■ 102 


■ 4 


1 


34 


33% 




o! 0 % 


ND Total ' 




■ " 102 


4< 


■■ 1 


34' 






0 


NE iWheeW Central School Oist 


35.0 


'2io 


6 


2 


61 


29% 


O' 0% 


NEiCokimbus Public School Diet 


_ ^4.2 


3,515 


i45 


' 11 


457 


13%; 


70|_ 2% 


NE Total 




3.725 


'151 


13 


518 


i_ 


76; ' ‘ 


NH 


Li^Md School District 


256.0 


774 


3 


2 


31 




4 


' 15. 2% 


NH 


Strafford Sch^ Oist^ 


163.3 


490 


3 


i 


- 29 


6%{ 


'"si" 1 % 


NH 


Wakefield School District 


152.'7 


458 


3 


2 


82 




6] 0% 


NH 


Stratham School Oi^ri^ 


118.2 


' “709 


'6 


1 


'7 


1S| 


71 i% 


NH 


Hwriiker’Schb^ 6istrtet___ _ 


112.2 


561 


'5 


2 


28 


' 5%i 


ii;‘l% 


NH 


Wentwc^'^hobl District 


87.0 


87 


“1 


1 


27 


31%| 


2% 


NH 


Wirinisquam Reg School District 


'siTo 


■ 'i.781 


22 


4 


i25 


■ 7%r 


'o- * 0 % 


NH 


Winchesier School District 


74.9 


■'824 


li 


2 


190 


23%i' 


8i ■ i% 


NH 


ThomtonSohooi District 


71.7 


215 


3 


1 


37 


17%; 


oi 0 % 


NH 


Concord School District 


71.5 


■5,363 


75 


11 


644 


12%I 


16ij 3% 


NH 


Weam School District 


70.G 


] 980 


14 


2 


98 


10%' 


oi 0 % 


NH 'Windham School District 


67 2 


:! 1.680 


25 


3 


Z4 


2%' 


34; 2% 


NHi Newport School District 


65. li 1.236 


19i 3 


i 260 


21%. 


o' 0% 


NHlHiltsborough-Deering ^ Oist 


65 Oj 1.366 


20 


1, 3 


i 143 


11%. 


39 ' 3% 


NH Milton School District 


60.4 


1' 604 


10; 2 


: 72 


12%' 


6* 1% 


NH i Auburn ViHage School District 


58.81 588 


'io: 1 


; 2S 


5%* 


12j 2% 


NH iSeabrook School District 


57 21 680 


; I2i 1 


1 192 


28%. 


341 5% 


NH Pembroke School District 


54 1 


1 2,057 


38i A 


( 185j 9% 


4li 2% 


NH Somerswohh School District 


47.6i I.SOfl 


( 38l A 


1 253i 14V«< 


90 5% 


NH MascenicReg School District 


45 9“ 1,377 


' 30. £ 


> 165| 12% 


O' 0% 


NH Sunapee School District 


45 3“ 542 


u 12! ; 


li 43 j 8%“ 


0 0% 


NH Monadnock Reg School District 


42 0' 2,605: 62* i 


)| 287! 11%' 


0 0% 
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MuHleultural 


Sll 


nistrlet Nams 1 ComouCarl 


Stud^ta j 
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Students 1 
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NH 


Raymond School District 


36.s: 


1,789 


49 


3 


215| 


12%| 


■ d 


*0% 


NH 


Wwtw^~R^. Sdiool District 


34.7i 


2.535 


73 


8 


532 


21%| 


0 


0% 


NH 


Pittam School District 


32.6= 


1,630 


50 


3 


96 


6%! 


49 


3% 


NH 


Exatar School District 


32.1 


3.5% 


110 


5 


176 


5%. 


71 


"2% 


NH 


Masconia VMiy Rag School Dist 


32.0: 


1,600 


50 


4 


176! 


11%: 


"o 


0% 


NH 


WNonSdtoolCM^ 


300 


300 


10 


1 


33i 


11%' 


3 


1% 


NH 


^nacunnet Coop School 0»t 


29.5 


943 


32 


1 


66 


7%- 


9 


i% 


NH 


Vaiay Sch^ Olst 


29.0 


29 


f 


1 


7 


23%i 


6 


■ 0% 


NH 


Orasdt A School District 


26.6] 


930 


35 


2 


9 


1%] M 


3% 


NH 


Stoddard School District 


26.01 


52 


2 


"l 


3 


5%| 


0 


0% 


NH 


Linooln>VVtaodstock Coop Schs 


26.bj 


390 


"15 


i 


55 


14% 


■■ "0 


d% 


NH 


Ccntoocook Valley Reg Sch Dist 




2,029 


■ 82 


■ ii 


142 


7% 


20 


i% 


NH 


New Boston School District 


24.7 


370 


15 


i 


19 


5% 


0 


0% 


NH 


Norihwoi^ Schod biiirict 


24.2 


483 


'20 


1 


87 


18% 


16 


2% 


NH Total “ 




43,332 


966 


109 


4.578 




6^ 




Nj" 


iChattams School Dis^ 


9M 


■'2,290 


24 


■ ■ ■ "5 


92 


4% 


115 


5% 


Nj 


[Old Bridge Twp School District 


[ 60.6 


■ " 9.976 


148 


15 


628| 


7% 


1.794 


20% 


NJ 


;Matawan«>^rdeen Reg. Sch Dtst 


A7A 


3.'860 


82 


6 


386 


10% 


926 


24% 


NJ 


HamMon Township School Dist 


I ■ 46.0 


1.793 


■ 39 


■"3 


359 


20% 


502 


28% 


NJ 


V^hington Twp Sch^ District 


i “ 41.9 


713 


17 


2 


36 


5% 


■ . 7 


1% 


Nj' 


Vernon Township School Dist 


41.5 


4.900 


118 


"6 


196 


4% 


147 


3% 


NJ 


Colts Mack Twp School District 


'36.6 


t 850 


22 


2 


'17 


r ■ '2% 


68 


8% 


NJ 


l^amy School District 


3T;0* 5.000 


135 


7 


450 


”■ '9% 


1,250 


25% 


NJ 


North Bergen School District 


! 36.7 


6,353 


173 


7 


2,096 


33% 


4,193 


68% 


Nj' 


Black Horse Pika Rag. Sch Dist 


i ■ 36.2 


[ 2,860 


79 


2 


114 


4% 


343 


12% 


NJ 


GariWd School District 


i 36.2 


1 ■ 3,185 


■ 88 


7 


9X 


30% 


796 


25% 


NJ 


SayreviMa School District 


I 35.7I 4,778 


134 


6 


334 


7% 


717 


15% 


NJ 


iButiington'fo^^ Dist 


' 34.‘3| ■l,644 


48 


4 


230 


14% 


592 


36% 


NJ 


i Summit School District 


34.1 


2.388 


70 


7 


143 


6% 


454 


19% 


NJ tv^ishttgion School Dist^ 


33.4; 534 


■ ■ ■ 16 


1 


16 


3% 


32 


6% 


NJ IClayibn School District 


32.9» 1.1W 


‘35 


3 


230 


25% 


■ 276 


'24% 


NJ 


|Florer)ca Township School Dist 


: its] 1,461 


"45 


4 


219 


15% 


205 


14% 


NJ 


iDover School District 


: '31.0; ■ 2,366 


I ■ "77 


■4 


764 


32% 


1.599 


"67% 


NJ ^Tintbo FaBs School Dtslrid 


j iO.S'. 1,679 


1 '55 


3 


235 


14% 


■554 


33% 


NJ -Frani^ township ^hod Dtst 


30.3: 303 


1 10 


1 


6 


2% 


I ■ 


0% 


NJ iBeiimawr Borough School Dtst 


30.0 


1 960 


1 32 


3 


1 230 


24% 


I 67 


7% 


NJ 


]Wharlon Borough School Dist 


29.5 590! 20 


f 2 


: 71 


12% 


177 


30% 


NJ 


’Central Ragional School Dist 


292 


1 1,898 6S 


> 2 


: 209 


ii% 


152 


8% 


NJ 


- WesHiald School District 


29.0 4,635] 160 


1 S 


1 93 


2% 


603 


13% 


NJ 


Haledon School Oistricl 


28 4- 710l 2S 


i 1 


1 128 


18% 


163 


23% 


NJ Highland Park Pubitc Sch Dtst 


27 8' 1.500) 54 


1 2 


1 210 


) 14% 


, 540 


36% 


NJ 


LkidenwoW Boro School Dist 


27 7 1.385* 5C 


> : 


!• 319 


1 23% 


418 


> 30% 


NJ 


Tabernacle Twp School District 


27 3 1.175) 42 


1 2 


59 


1 5%| 35 3% 


NJ 


1 Lenape Reg High Sch District 


27 1 5,1531 19( 


) 3- 52 


1 1%; 361) 7% 





O 
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Students 




i 






1 










P9T 


No. 


No. 


No.' 


Tit's t 


1 MuKicuNurst 


SI 


District Name 


ConwMitef 


SHiii— jComputete 




»*«««***■ 


Pet 


j StaMuii8 1 EflL 


NJ ^Swcdesboro-Woohirich Sch Oist 


26.7 


48li 18 


1 


135 


28% 


120 1 25% 


NJ (Eik Township School District 


26.7 


400 


1 


1 


88 


22% 


106| 25% 


NJ Iciinton Town Schbot OistM 


26.7 


480 


18 


.... 


24 


5% 


‘Vat Tic 


NJ 


;Ounolen School OMrict 


26.5 


875( 33 


3 


70 


6% 




! 


NJ Lakewood Twp School OMrict 


26.4 


4.2471 161 


6 


1.486 


35% 


7 ayai 


NJ >Middte Township School DM 


26.2 


2.621 


too 


4 


524 


20% 


577 


22% 


NJ <Keypoct School DMrict 


26.2 


1.100 


42 


2 


264 


24% 


242 


22% 


NJ 


FMninplofvRarilan Rapion DM 


26.0 


2.000 


too 


4 


n 


3% 


13 


6% 


NJ 


Audubon School OMrict 


25.8 


1.550 


60 


■ 3 


155 


10% 


To 


1% 


NJ 


CloMor School OMrict 


25.8 


* 850 


"33; 


3 


9 


1% 


23 


■32% 


NJ 


Mapte Shads township Sch DM 


25.5 


2,016 


79" 


" 4 


222; 


Ti% 


“to 


*16% 


NJ 


Dsjy am twp School OMrict 


25.5 


510 


26 


■ 'l 


JO, 


2% 


15 


■3% 


NJ 


Soirihamplon School DM 


25.1 


800 


'*35 


2 


79 


9%* 


16 


2% 


NJ 


SomsPdsis School DM 


25.0 


450 


■ ■ ■ 18 




"■« 


"19% 


ii3 


'2^ 


NJ iRoiAuty Sd^ DMrtot 


24.3 


4.130 


170 


■7 


124 


3% 


33 


9% 


NJ lOraM PUbfc ScjwdJ^ia 


*24.0 


800 


is 

... _ 


■ 1 


6 


1% 


76 


m 


NJ ICmtsW School Oiewbt 


'23.0 


ijm 




3 


11 


1% 


323! 


30% 


NJ ;t%fwn hiMc 


23.8 


ijn 


7S 


‘ ■ '5 


143 


8% 


3 


2% 


NJ iCioubii^CHy&hoolOm 


23.9 


ijm 


78 


7 




"'28% 


37 


'2% 


NJ jAiaaahdria Tap School Dinrict 


23.8 


476 


20 


2 


14 


3% 


19 


4% 


PU 


NSW MHBfv pime school DM 


23.8 


ijm 


70 


4 


50 


3% 


. 298 


18% 


Hi’ 


Unoein Paifc MM schooli 


23.7 


848 


40 


3 


n 


8% 


104 


11% 


NJ' 


Sripinllna School OMrict 


23.8 


1.080 


45 


2 


254 


24% 


254 


24% 


NJ 


IFWWf OTS0I oCnOOl 0NB1CI 


23.5 


400 


17 


1 


140 


3% 


in 


27% 


NJ 


VMjiidmpton'BiMgchoolDM 


23.2 


511 


22 


2 


31 


6% 


13 


24% 


NJ 


HanlngMi IMIc School DM 


23.0 


676 


3 


1 


17 


3% 


13 


24% 


Nj' 


East Waamrit School DMrict 


23.0 


230 


10 


1 


88 


30% 


101 


44% 


NJTaM 




108.486 


3.43 


1M 


" 1332 




23.447 




mm 


1 mo naneno iniDse school DM 


U.7 


“4.300 


174 


■7 


0 


0% 


4;TO 


80% 


IWW fOW 




4,300 


174 


7 


0 




4«2K7 




NY jNorih Gtetnhueh Common $6'4 


».o 


'26 


“1 


. . 


" ' 0 








NYjO^Mafid CofM'Sch Oiel 


■■ 28.5 


3.284 


129 


5 


98 


3 % 


V 

131 


int 

4% 


NY tBeafcmiiniown Ort tchbbioiat ‘ 


23J 


2.277 


87 


■4 


“■34 


■“16% 


“46 


2% 


NY Total 




*5.587 


"227 


16 


*403 




"in 




toed School DM ' 


170.6 


■346 


'I 


1 


ft 


29% 


14 


4% 


OH jHarmon Hili Cdy Sch OW 


100.7 


1517 


25 


■$ 


53 


23% 


161 


4% 


OH ’Now Smmoh School OMrfot 


75.4 


805 


12 


1 


45 


5% 


g 


0% 


OH ioioonHold Eiiomd VIp Sbh DM 


54.4 


233 


42 


■7 


584 


3% 


46 


2% 


OHtAMwdCliyScMM ~ 


52.3 


238 


44 


6 


460 


20% 


37 


9% 


OH CMmont Norihooolim OMrict 


48.6 


2.302 


48 


4 


322 


14% 


0 


0% 


OH East Ctevetand Cky Sch DM 


45.4 


7.899 


176 


8 


4.23 


53% 


7.919 


99% 


OH WastLibtrly-Saiom School DM 


41.9 


1.668 


24 


2 


SO 


5% 


26 


'2% 


OH Nolilt Local School OMrict 


38.li 


1.295 


34 


2 


311 


24% 


0 


0% 


OH 


Pymstunmg Valty School DM 


37.0i 


1.480 


^ 


3 


400 


27%i 


44 


3 % 
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BEST COPY AVAILABLE 



161 



Ottlndt with 'Grcttfsl NMd tor Educational Technology' 
By Slate 

Prepared by OuaMy Education Data, Inc 







Students 






1 


1 


1 


1 


t 






per 


No. 


NO. 


i No. 'I 


i Title 1 


Multicultural 


51 


DiatfIctNafn# 


Comouter 


Sludentx 


CownHitafs 


SfibfiQlii Siudehta 1 


Pet 


Students 


PCL 


OHiPatnl VaVey School Disirtct 


36.6 


1243 


34 


4 


286 


23% 


25 


2% 


OH 


Unton Local School Disirtct 


36.3 


1707 


47 


6; 


444 


26% 


17 


1% 


OH 


Ltoerty>Benton School District 


35.8 


1002 


28 


1 


50 


5% 


40 


4% 


OH 


Heath City School Distnct 


34.7 


1250 


36 


3; 


88 


■7% 


38 


3% 


OH 


Jackson -Mthon Local Sch Otst 


345 


11>3 


34 


2: 


211 


18% 


0 


0% 


OH 


Bnght Local School District 


34.5 


897 


26 


3| 


233 


26% 


0 


0% 


OH 


Nohhaastam Local School Oist 


34.0 


3.400 


100 


5 S 


136 


4% 


88 


2% 


OH 


Liberty Un-Thurston Sch Dtsi 


33.8 


i.352 


40 


3I 


149 


11% 


0 


0% 


OH 


Firelands Local School Dtst 


33.1 


1987 


6b 


4i 


199 


10% 


"20 


■' 1% 


OH 


Huber Heights City School Oist 


317 


8.400 


265 


10 


756 


‘9% 


ibo8 


■'12% 


OH 


Caid«^ ExenvM Vtg Sch Dial 


31.2 


1153 


37 


2 


323 


28% 


0 


0% 


OH 


Newa^ CHy School District 


31.0 


6,559 


■ 276 


17 


1969 


23% 


342 


4% 


OH 


Waterloo local School District 


31.0 


1.425 


' “46 


3 


171 


12% 


0 


" 0% 


OH 


Poland Local School District 


30.8 


1740 


89 


6 


82 


■3% 


27 


1% 


OH 


VWmingilon City School Dist 


30.7 


3,318 


'108 


6 


564 


’ 17% 


Yw 


6% 


CH 


Bethel TM lo(M School Orst 


30!6 


2,05b 


67 


3 


349 


' 17% 


b 


■ 0% 


OH 


Paulding Exemptiri Vlg Sch Dtst 


U5 


ll69 


71 


4 


239 


ii% 


i’52 


7% 


OH 


Labrae Local School Distnct 


29 8 


1669 


56 


4 


401 


24% 


134 


8% 


OHiciovafteair Local School Oi«l 


29 8 


31661 


123 


7 


329 


9% 


0 


0% 


OH 


Arca^ Local School Distnct 


29.5 


650 


22 


1 


33 


5% 


26 


4% 


OK 


Western Brown Local Sch 6isl 


29.5 


3.‘129 


106 


3 


751 


' 24% 


b 


0% 


OH 


Wi«verty~Clty School (Mtricl 


29.2 


■2.b72 


71 


4 


725 


35% 


'62 


3% 


OH 


Montpelier SchooT bisirict 


29.1 


1224 


42 


3" 


184' 


15% 


12 


" 1% 


OH 


Graham Loctf School Distiict 


28.9 


2,200 


76 


4 


242 


11% 


0 


0% 


OH 


Southaaitem Local SchotV bisi 


28.7 


860 


30 


■ 2 


95 


11% 


17 


"2% 


OH 


North BaWmora L^ Sch bisi 


28.7 


831 


1 29 


2 


199 


24% 


42 


"5% 


OH 


OTPCK f\Nwf ocnoot uitmci 


28.4 


1365 


48 


”4 


164 


12% 


14 


1% 


OH 




'28.1 


' 1349 


■ ■ 48 


4 


391 


"29% 


0 


0% 


OH 


ReyhoMtb^ Ciiy School Dist 


27.8 


5,152 


■“ ■ 185 


8 


206 


'4% 


■"464 


'■9% 


OH 


Miiirt CitiT Sdteol btetrict 


27.6 


9,438 


34^2 


■ 12 


378 


4% 


378 


“4% 


OH 


James Garthild Local ^ Oisi 


27.5 


1512 


■ ■ 55 


3 


168 


■'11% 


15 


■ i% 


OH 


CreMt^ to^ School Oisi 


27.3 


1,257 


46 


2 


201 


18% 


25 


‘"2% 


OH 


North Boyaflon City Sch Dist 


27.3 


3,‘900 


■■ 143 


5 


117 


3% 


117 


3% 


OH 


Soutttem Local SctMX>l Otslrict 


27.3 


9M 


35 


3 


277 


29% 


10 


1% 


OHJLafcewood Local School OHlrtcl 


26.7 


2.400 


90 


5 


480 


20% 


0" 


; 0% 


OH(Catina CHy School Otlncl 


287 


4,185 


157 


6 


419 


10% 


421 


1 1% 


OHiPtrry Local School Ottrict 


26.8 


5.0M 


191 


10 


458 


9% 


153 


3% 


OHijoIVtetewm-MoiKOe Loc Sch OitI 


■».6 


1252 


47 


4 


88 


7% 


0 


0% 


OHlUnited Local School Oitirict 


28.5 


1840 


62 


1 


180 


11% 


b 


0% 


OH Warran City School Dittrict 


28.4 


7,537 


286 


16 


3,168 


42% 


3.016 


40% 


OHtLaxinglon Local School Otet 


281 


2.924 


112 


5 


175 


8%i 


1 88 


3% 


OHiHubtartf Exenyted Vig Sch DM 


28.1 


2.400 


92 


3 


432 


18%i 


4. 


2% 


OH|XtfMa City School Ottlncl 


25.9 


5.700 


220 


10 


1026 


18%i 798 


14% 


OH'GrovtpoH Madtton Local Ottl 


259 


5,979 


231 


10 


478! 


8% 


478 


i 8% 




\ 



t 
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Student* : 1 T 



31 QiatrictName 


, P«f 


No- 


No. 


No.\' 


THIe 


i 


! MulUcuHunI 


Computef 


! StudenU 


ConyMitaff* 


Schnola 


Siudtnit 


Pet. 


t StudenU 




OH Southwest Licking School Olsl 


25.8 


3.019 


117 


5 


211 


7 % 


91 


3% 


OHWeathersfieid S<4xx)l bistrict 


25 6 


1 1.151 


45 


3 


242 


21s 


58 


~*5% 


OH BloonvCarroN Local Sch bisi 


25.5 


i 1.6W 


65 


4 


100 


6% 


6 


0% 


OH Saint Marys City Sctiool Oist 


25.2 


2.567 


i02 


... 7 


257 


10% 


t 26 


1% 


OH Hamilton Local School District 


25.1 


2.384 


95 


4 


453 


19% 


1 143 


6% 


OH Wayne Trace S^k>oI bistrict 


24 8 


1.338 


U 


3 


214 


16% 


I 7 

40 


3% 


OH Georgetown School District 


24.7 


1.210 


49 


2 


242 


20% 


; 36 


3% 


OH Kenton City School bistrict 


24 7 


2.321 




8 


557 


24% 


23 


i% 


OHiSlanchesler School bistrict 


24 6 


2.017 


82 


■ 5 


282 


14% 


0 


0% 


OHIRock Hili Local School Olst 


24.4 


2.122 


87 


6 


870 


41% 


21 


1% 


OHiCoshoctOfi City School District 


24.0 


2.1M 


"~90 


5 


647 


30% 


W 


“ 4 % 


OH GaHipolis City School Dist 
OH|Lyn^bt^*Ciay School District 


23.9 


3.034 


127 


4 


BSO 


■ 28% 


l82 


6% 


2i9 


1.242 


52 


3 


' 261 


■"21% 


0 


0% 


OHjGrand Vali^ School Distrid 


23.8 


1.311 


55 


5j 


■262' 


20% 


52 


4% 


OHiN^ Lebanon School District 


23.'8 


1.382 


58 


3 


'138 


" 10% 


'""'14 


'l% 


OH |WMt Branch Local School Oist 


2l8 


■ 1597 


109 


7 


■ '364 


14% 


0 


0% 


OH 1 Fairtand Local Sch^ District 


23 8 


1882 


..... 


3 


471 


25% 


■ 19 


'1% 


OH'Greetiviite City School Dist i 


! 23.8 


3.692 


■ 155 


"" 7 


517 


'14% 


37 


” 1% 


OHjVyalnut Twp Local School Oist 


1 23 81 714 


30 


2 


114 


16% 




1% 


OHjBetevue City School District 


236 


2.363 


101 


7 


334 


*14% 


48 


2% 


OHiBoardman Local School District 


2l5 


5.146 


219 


7 


^0 


■ 7% 


10*3 


2% 


OHjGMhen Local School District 


23 5 


2.749 


117 


5 


440 


■ 16% 


"o 


0% 


OHjLakota Lo^l School Distrid 


23.5 


13.237 


' ^ 




■'265 


"2% 


■«2 


5% 


OHjGrwi Local School District 


2374 


' 1.379 


■59 


"4 


152 


'■ l'l% 


0 


0% 


OHiBwA^e Vaiiey Local Sch Oist 


23 3 


2.260 


■ 97 


■4 


158 


7% 


45 


'2% 


OHjstrongsvi^ aiy Dist 


2l2 


5.846 


252 


10 


58 


' 1 % 


'2l4 


■ 4 % 


OHlEast Hoirnes Sclibol'Oistricl 


2l2 


■ '1.900 


'82' 


■ 9 


17'1 


' " 9 % 


0 


0% 


OHjLicking VaH^ locaTSch Oist 


23.1 


1.895 


82 


6 


284 


'15% 


'38 


*2% 


OHlSpriri^fieid local' Sdiool Dist ' 


23.0 


3.432 


'149 


'7 


618 


■■ 18% 


34 


' 1% 


OHlMariettaCity ^hc^bislrid 1 


1 230 


4.007 


174 


8 


401 


'10% 


80 


1 2^ 


OH Tour 


1 

1 


228.616 


"8.197 


■432 


35.397 




ll301 




OK ! WhitefieW School District 1 6 j 


i 


1 60 


"o 


1 


31 


52% 


33 


'5Wi 


OKiGra'nd Vl^' School O'is'trid Z4 I 


1 63.0| 


1 315 


5 


1 


236 


75% 


173 


55% 


OK j Alex Public School Olsl 1-56 1 


i 59.81 


1 359 


6 


2 


133 


37% 


‘4 


" 1 % 


OK |Keystone School bl^id 15 i 


i 45 5| 


1 455 


10 


1 


155 


34% 


14 


3% 


OK. Lexington Indep School Oist 57 1 


39.1 1 


1 899 


23 


3 


189 


21% 


99 


11% 


OK Midwast City -Del City Sch Dist | 


' 37 8| 


15.533 


411 


28 


2,951 


19% 


4.194 


27% 


OK ^Lindsay Indep School Oist 9 ! 


37 51 


1 1.200 


32 


3 


276 


23% 


108 


9% 


OK Jones Indep School District 19 1 


1 37.11 


1 1.075 


29 


3 


226 


21% 


172 


16% 


OK 1 Hugo Indep School Disirid 139 j 


1 36.0| 


1 1.798 


50 


4 


719 


40% 


791 


44% 


OK -Chouteau Mazie School Dist 32 


34 8' 


870 


25 


4 


287 


33% 


165 


19% 


OK Liberty School Distnd 09 


32 5 I 


1 65 


2 


1 


17 


26% 


7 


10% 


OK Jay Indep School Disiric1 1 i 


29 9 


1.586 


53 


3 


793 


50%: 


777 


49% 


OK Tishomingo Indep Sch Oist 20 


299 ' 


986| 


33 


3 


4141 


1 42%; 


187 


19% 
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Districts with ‘’Grsstost NMd ter EducattoosI Tactiootosir 
By State 

Preparad by OuaMy Education Data. Inc. 





StiMfanta > 


1 




r 






1 




! 


I 


No. 


Mo. 


No. ' 


TWe 1 




WuNleuttural 


sx DIstfkt Nam* Icomoulari {Hurtanta 


Cantauterii : 


Sfihfifili 


StudaiUa 1 


Pet 




rsL 


OK iStroud tndap School Dist 54 


28.6< 


859 




4 


186! 


22% 


148 


"■i7% 


OK ilavama School District 1 1 1 


28.51 


485 


... 


2 


87 


18% 


5 


1% 


OKjlnoUlnd^Schc^CMlrlctS | 


27 9i 


m 


■ "34 


3 


57 1 


6% 


247 


26% 


OK'South Coffayv** DMilct 51 


27.8- 


333 


12 


2i 


93j 


28% 




'15% 


OK Trink-Chambara School Oist 29 : 


26.7 


^0 


12 


1l 


641 

14li 


20% 


29 


9% 


OK Marbla City School Ditt 35 
OK ! Keote ind^ Sd^ District 43 
OK 'Morris Sdwol DMrict 


26.6i 

26.3! 


'186 


... 


'll 


76% 


136 


m 


525 


'20 


2 


266] 


51% 


74 


14% 


26.2 


916 




3 


3021 


33% 


284 


31% 


OK iMadow indap School District 3 ' 


26.2 


1,334 


51 


3 


334 


25% 


■ 93 




OK|Wayn^ lfte|ap Scl^ M 3 
OK 'Roiandlnidap School Dteirict 5 


25.0 


300 


12 


2 


63 


21% 


18 


6% 


24.9 


1.‘120 


■ 45 


3 


Ml 


34% 


213 


19% 


OK^Pragua ind^ Sdiool Dis1 103 


24.7 




39 


"3 


270 


28% 


193 


20% 


OK 'South Rock CraakSchDIst 32 


24.6 


320 


13 


1 


45 


14% 


22 


7% 


OK 'Olct^'ln^^ pfsl 77 ~ 


'24.4 


1,100 


45 


■4 


396 


36% 


209 


19% 


OK iBridg* CraA Sdhi^ 95 

OK*Achilia indap SchboTolsi' 3 ~ 


24.4 


975 


40 


'2 


■ 16 


" r% 


'"20 


2% 


24.2 


605 


25 


2 


■ 248 


41% 


139 


23% 


OK Andarson School District 52 


24.0 


240 


10 


1 


53 


"22% 


62 


26% 


OK North Ro^ Ciaak SchPi^ 10 


23.'6 


455 


19 


1 


127 


28% 


141 


31% 


OK -Wynnawo^ In^ School Dist 38 


'2l9 


863 


37 


3' 


265 


30% 


150 


17% 


OK 'Cowata tndap School Disi 1 7 


j 23.8 


2.378 


100 


5 


■499 


21% 


785 


33% 


OK ’ Aniber-Pocastat School DM 128 J 


i ■ 23.8 


475 


20 


2 


166 


35% 


29 


6% 


OK‘ThKkar^Schooibistrid4'^ 


" 23.8 


285 


12 


2 


94 


33% 


29 


10% 


OK Fort Towson indep Sch Dist 2 


1 2l8 


475 


20 


2 


247 


52% 


119 


26% 


OK Veniigris Indsp School Dist 8 


23.5 


470 


20 


2 


33 


7% 


89 


19% 


ok.Ooibgah-Taiala School Dist i 4 


'23:4 


1,360 


58 


3 


136 


10% 


406 


30% 


OK 'Cbpan indap School District 4' 


ZZ.A 


445 


19 


2 


“45 


10% 


71 


16% 


6k Osage HWs School District 3 
OK V^andblte Indep School Dist 01 


■ "23.3 
23.3 


140 

'675 


6 

29 


1 

3 


22 

101 


16% 

15% 


20 

209 


14% 

“31% 


Ok'Wfliitebead School Dislrict'C 1*6 


j 2X3 


4^ 


20 


1 


126 


27% 


70 


15% 


OK -Krebs School District 9 




460 


■ 20 


1 


152 


■33% 


110 


24% 


OK Total 




45.700 


" 1,506 


124 


11.441 




' 10.892 




OR Bi^k Butte School District 41 


1 


"37 


0 


1 




25% 


1 


■""4% 


OR Butte Creek School Dist 67 J 


1 67 5 


270 


4 


1 


62 


23% 


30 


"11% 


OR Lake County Sct^ District 7 


61.2 


ii223 


■ 20 


3 


1M 


15% 


' ' 110 


'9% 


OR Jelfersori Co Schcibt Dist 509 J 


'■ 52.7 


2.9M 


1 ■■ “56 


6 


1.121 


M% 


1,446 


'49% 


OR Slayton School District 77 J 


' 50.4{ 1.058 


1 21 


4 


233 


22% 


95 


9% 


OR Sherwood School District 88 J 


i 29.5 


1.476 


1 "50 


3 


103 


7% 


44 


3% 


OR Harrisburg ^hool Dist 42 J 


28.7 


' 43G 


I ■■ ' '15 


1 


116 


>1 27% 


1 26 


]' 6% 


OR Lacomb School District 73 C 


25.2 


227 


’ ■ ■ ‘ 9 


1 


59; 26K 


. ii 


5% 


OR Gaston School District 51 1 J 


25.0 


1 90C 


t ■ 36 


> 3 


1 lOSi 12K 


I 90 


1 10% 


OR Grants Pass School District 7 


24 S 


1 4.848i 195 


1 6 


1 1.309i 27^ 


291 


6% 


OR Woodbum School District 103 


24 3' 3.035 125 


i 5 


i 1.457( 46%‘ 1.335 


i 44% 


OR Sandy Eiem School District 46 


23 5' 2.346 IOC 


> 7 


' 4221 18%, 94 


1 4% 


OR Bethet School District 52 


23 5’ 4.3631 186 


i e 


\[ 1.178 27%: 305 7% 
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Studento 






r 


T 


i 












No. 


No. 


No. ' 1 


THlel 


I 


MulUcuHural 


SI! 


District Name 


Cemputaf 


StudtnU 


Comfmtera 


Bchootej 


Students 


Pet 


Students ; 


EfiL 


ORlSalem-Ketzer School Dist 24 J 


23.1 


30.679 


1,328 


sol 


6.136 


M% 


3.0681 


10% 


OR Tout 




S3.842 


2,145 


lOll 


12,488 




6,947 




PA iPhoanixvMe Aroa Sch Oisirici 


77.0 


3.061 


40 


■ 7 ' 


185 


6% 


339i 


11% 


PA IShater Area School District 


73.0 


4,963 


68 


7: 


347 


7% 


99: 


2% 


PA lOxikxd Area School District 


58.0 


2,668i 


46 


5i 


*320 


12% 


374 


14% 


PA Great Va«^ School Distrid' 


■52~2 


3,028| 




5| 


61 


2% 


212 


7% 


PA 


Girard School District 


44.0 


1,890 


43 


3i 


isi 


8% 


19. 


1% 


PA 


Beaver Area School District 


41.1 


l299i 


56 


3! 


69 


3% 


69! 


3% 


PA 


Easton Area School District 


39.3 


6.995 


178 


9 ! 


909 


13% 


1.189! 


17% 


PA 


Butfer Area School blstiK^ 


38.6 


8.490 


220 


V4i 


594 


7% 


85! 


1% 


PA 


Cheitmham Twp School District 


37.4 


4.900 


131 


7 : 


294 


6% 


1.7641 

7 . 844 I 


36% 


PA 


Harristxrrg CHy School Dist 


"3^ 


9,228 


25'1 




l2M 


35%' 


85% 


PA 


Albert Galtelin Area Sch Dist 


36.5 


3.981 


; ■ '109 


91 


i,035 


25% 


119; 


" 3 % 


PA 


Chartiers Houslw Sch^W^^^^ 


35.3 


" i.200| 


1 34 


2 ] 


96 


8% 


841 


7% 


PA 


Moshannon Valt^ School Dist 


34.8 


1.218! 


! 35 


'21 


171 


14% 




0% 


PA 


Sen^ VaHey Sdiobi District 


34.2 


■■ "6.400 


■ 187 




448 


7% 


1281 

292 ] 


i 2% 


PA 


Rom Tree Media School Dist 


33.7 


3,239 


96 


6j 


130 


4% 


9% 


PA 


Lakeland School District 


33.3 


1.663 


50 


3' 


166 


id% 




1 0% 


PA 


Kams Ci’ty Arw^i^'o^^ist ’ ’ 


32.9 


■ 1.975 


6b 


4 ' 


' 119 


6% 


0: 


1 0% 


PA 


PMnsbury School District 


32.4 


10.496 


324 


- 


[ 630' 


6% 


840 


8% 


PA 


Nofrislowh Area Scho^ 


31.2 


6.400 


205 


131 


r *768 


12% 


2.0"16 


44% 


PA 


(^eeiiviHe Area School (>st 


30.5 


liaod 


59 


3] 


[ *90 


' 5 % 


18 


1% 


PA 

PA 


Yoogh School District 

SpringfiekI Sch^ Oisfiict 


30.5 
■ ”30^ 


1712 

1300 


■"69 

■iib 


7j 217 

4| 99 


■■"8% 

3% 


27 

264 


i 8% 


PA 


Elizabeth-Forward Sch Distrk^ 


‘3b'o 


2.997 


■ 100 


6i 120 


4% 


90{ 3% 


PA 


Bhie Ridge School OtsUicI 


28.8 


1.324 


46 


2 


199 


15% 


Oi 0% 


PA 


Red Ltori ^ea ^ho<S District 


28.8 


4,744 


165 


16 


"285 


6% 


47j ' 1 % 


PA 


CeriicnniatSch^^ 


28.3 


6,555' 


232 


9 


328 


5% 


721 


i 


PA 


East Penn ^hbof Oistrk^ 


■'27.3 


6,563 


240 


ii 


■ 197 


3% 


328 


1 5 % 


PA 


^sfM^heny School Distr^ 


27.2 


"i.987 


73 


■3 


258 


13% 


258 


i 


PA 


Seirnsgrove Area School Disi 


26.7 


2.724 


102 


7 


300 


11% 


82 i 3% 


PA 


Clarion Limestone School OisI 


26.6 


1,118 


42 


2 


i 112 


10% 


0 


I 0 % 


PA 


Souderton Area Sch^Distrii^ 


26.4 


5,554 


210 


9 


167 


3% 


333 


I 6% 


PA 


Panther Valley School Districl 


26.0 


1.532 


59 


3 


138 


9% 


0 


! 0 % 


PA 


Chester Upland School District 


25.9 


7,2681 281 


12 


2.332 


32%1 6.559 


■ 90% 


PA .Glendale School Dtstncl 


25.8 


980 


1 38 


1 2 


137 


14% 


'! 0 


0% 


PA jHiqhlands School District 


25.8 


3.142 


122 


: 6 


408 


13% 


1 126 


4% 


PA 


1 Northern Lebanon School Dist 


25 7 


2.415 


li 94 


i 5 


169 


1 7% 


, 24 


; 1 % 


PA -Scranton City School District 


25.6 


i 8.837! 345 


i 18 


;j 1,502 


17% 


, 619' 7% 


PA 


'Blue Mountain School Oislncl 


25.6 


i 2,968 1 116 


i 5 


297 


10% 


,1 89! 3% 


PA ;lntertx>ro School DisIricI 


25 31 3.7991 1501 5 


i' 342 


: 9% 76; 2% 


PA Mahanoy Area School District 


25 3- 1.288 ’ 51t 2 


: 167 


' 13%1 13 I 1% 


PA 


Penns Manor Area School Oist 


25 21 1.310! 52i 2. 236 


i 18%' 0. 0% 


PA 


MonloursviNe Area School OisI 


25 0 2.499' 1001 4 


i 22 ; 


) 9% C 


I 0 % 
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Districts with ‘'Greatest Need for Educational TecrioofoBy" 
By State 

Prepared by QuaWy Education DaU. Irtc. 







Students 1 




5 






r 
















No. I 


No. 


No. ' 


TKIel 




Multicultural 


SI 


District Name 


Compuiaf] 


^tudanta ICommitarai; 


SchOQla 


Studanta | 


Pet. 


Students j CcL 


PA ' Pottsgrove School District 


24.8| 




3.1061 


125 


5 


217 


7% 


280 i 


9% 


PA jPhilipsburg-Osceola Area Oist 


24 2. 




2.517| 


104 


6 


378 


15% 


oj 


0% 


PaIom Forge School District 


24.0{ 




936 


39 


2 


75 


8% 


0! 


0% 


PA 'Tunkhannock Area School Oist 


23.9 




3.61 Oi 


151 


6 


397 


11% 


0; 


0% 


PA '.Waynesboro Area School Oist 


236 




4.38lj 


186 


6 


307 


7% 


219! 


5% 


PA Ipine-Richtaod School Oisirict 


23.5 




2.347 


100 


5 


70 


3% 


23’ 


1% 


PA • North Penn School District 


23.4 




11.437; 


488 


17 


457 


4% 


1.487) 


13% 


PA 'steett(^Highspi^ School bisi 


23.4 




i.405j 


60 


2 


"183 


13% 


590j 


42% 


PA iLakeview School District 


234 




1.475j 


63 


3 


162 


"ii% 


oi 


0% 


PA ^Indiana Area School District 


23.4 




3.7441 


160 


6 


'262 


■ 7% 


187I 


‘5% 


PA iPcnn Oei(» School District 


23.A 




3,2461 


139 


6 


97 


3% 


32] 


■ 1% 


PA iKermett Cons School Oist^ 


231 




2.70bi 


' 117 


5 


270 


ib% 


702 


"26% 


PA i Bermudian Sprites School Oist 


23.0 




■ 1.890] 


"82 


3 


132 


7% 


■57 


"3% 


PA ic^n'lbn School District 


"23!o 




l"796l 


' '78 


3 


162 


■9%i 


i08 




PA Total 






206.‘l42 


■ 6,959 


"347 


21.216 


_:;.i 


29,632 




Rl i 


Cranston City School District 


"72.5 




i0.083 


139 


24 


1,311 


13%| 


807 




Rl iWest Waiwick^ 


55!4 




"4.099 


■ 74 


---y 


697 


17% 


246 


■ 6% 


Rl i North Provident’ School Dist 


32.2 




3;409 


i06 


9 


■"‘273 


8% 


205 


6% 


Rl ; 


Newport Pjublic^chool DistrM 


26.0 




1"167 


i22 


10 


855' 


27% 


760 


'24% 


Rl ’ 


Smithfield SchooiT District 


25.0 




■ 2.^ 


■ ■ "104 


6 


1M 


■ '6% 


52 


" 2% 


Rl ! 


BurrillviHe School District 


24.5 






■ 125 


6 


398 


13% 


■ 0 


"0% 


Rl 1 South Kfogston School OiVrict 


24.5 




3.624 


148 


"7 


362 


16% 


326 




Rl ;Woonsocket ^hool District 


24 5 




7.174 


293 


15 


2,296 


32% 


1.291 


’ 18% 


Rl 1 Bristol War^n Reg School Oist 


23.5 




3.988 


170 


12 


■■ ■ ' 678 


17% 


80 


2% 


Ri total 






41.205 


■ '1.281 


96 


7.(H5 




3.'786 




SC 


Ba^eifCwnty ^ool Dist 45 


54.4 




2,720 


50 


3 


"1,034 


38% 


1.197 


44% 


SC 


Georgetown County School Olst ' 


^.0 




10.811 


"318 


19 


5,406 


50% 


6,270 


'58% 


SC 


OconM County ^hooi'C^lrict 


29.6 




10.017 


338 


22 


2,304 


23% 


1.202 


12% 


SC 


Marion Counly^chool Oist 3 


25.4 




686 


"27 


■3 


501 


"73% 


*652 


■95% 


SC 


Hofiy County School Districi 


25.1 




26.300 


1.049 


37 


10.520 


40% 


7fi27 


"29% 


SC 


Abb^ilte C<Mnty School Dist 


25 0 




3.852 


1M 


11 


r.425 


37% 


1,733' 


"45% 


SC 


Orangebuig County Sch Oist 3 


25.0 




3.296 


132 


6 


"2.373 


■72% 


2,602 


85% 


SC 


Fort Mi« Scho<^ District' 4 


24 2 




3.000 


124 


5 


420 


14% 


330 


ii% 


SC 


;lee County Scl^ District 


24.1 




4.143 


172 


8 


■ ■ 2.983 


72% 


3.522 


'85% 


SC Total 






64.8251 2.364 


114 


'26.965 




25.334 




SO iBeHe Foorche School Oist 9-1 


231 


1 


1.408 


61 


5 


183 


13% 


70 


5% 


SO Total 




• 


1.408 


\ 61 


5 


i 183 




70 




TN ilmcoln County School District 


44 6j 


4.686{ 10S 


i 9 


1 843 


18% 


234 


5% 


TN ' Unton County School District 


42 2 


2.700) 64 


1 S 


i 756 


1 28% 


, 0 


0% 


TN iMorgan County School District 


40 5 


3.2001 7S 


1 7 


' 960 


1 30% 


. 0 


0% 


TN IDaylon City School Oisirict 


37 51 


675] ie 


I 1 


1 176 


; 26% 


. 88 


13% 


TN 'Washington Co School Districi 


37 3i 


8.400i 22£ 


i 1: 


! 1,176 


i 14% 


» 84 


1% 


TN Jackson-Madison Co Board of Ed 


1 36 1 


13.558 37( 


> 2: 


> 3.254 ) 24%{ 3.661 


27% 


TN Etowah Ctly School Districi 


35 0 


350* 1( 


) 1 


1 601 17%1 14 


4% 





166 



Oislricts with 'Grtattft Hmd lot CducMonal T«chr»ology“ 

BySUte 
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Slj 



DiatrictHam# 



Grainger County School Dial 
CumbtMM Co. School Owtrict 
Man^ County Board o( Educ 
BladMe County School Distd^ 
County School OMrict 
Maury Cowity SclMxl 
RutharfordCounty School Otat 
Honda^ Cou^ School Diat 
SaU^ County Sc^^ 

Pole County School Pitirict 

Htoiman Count y School bi^ 



Houato n Coun ty School Di^ 



H widdn a County 'School MM 



^^Wlawion Cowty Stf^ Dtif 



H wnphraya County Sch ool Diiit 
f^^Counly ScM OMrict 
Claibonia Bb^ of 
l ianc h aabM^' S chb^^ Diet 



Rhaa County Sch obi'biawct' 



BiounM^ounly School O 
R o g a r aaMa ' C^ Stfiobibw ' 

I a t w ^ f dai a Cot^ School Dial 



HumIwUI Cly ScM Oiim 
Maaport'Oty fehool Oialriot 



TN [Macon County School OMrict ~ 
TN SadM Couri^ 'School 'OMrict 
TM ISuii^ County Schbbt DMrict 
TN lG»aon County Spaejai M OM 
TN 'McNalry C«^ Board bf&luc 
TN jJMi^jCo^ScM 
TN 'ChaaM ebur^ School Oi^ 
TN 'PiciaM ebuniy School OioMcl 
TNtMal 

TX Spaaman Indap School OMrict 
TX Saim Jo Indap School OMrict 
TX lovajoy Indap School DMrict 
TX -Gobaa Craak Cont Ind Sch DM 
TX Pol) tndap School OMrict 
TX ClinUndap School OMrict 
TX laonard Indap School OMrict 
TX Hade Bluff School OMrict 
TX Iowa Parit Cont Indep Sch OM 



1 Students 

I par* 


No. 


No, 


i 

No. ’ 


Comautef 


SIlMiBiK 




SEtafloMi ; 


1 33.6 


3.089 


92 


7. 


33.4 


8,161 


165 


9; 


33.3 


4.006 


120 


7- 


^.2 


'i.aob 


50 


5 : 


^.0 


U.267 


1,585 


66! 


32.7 


1 1,190 


342 


16i 


' 32.4 


19.800 


611 


26! 


31.1 


4.012 


129 


9j 


31 A 


10.106 


325 


20 ! 


310 


2.3M 


75 


6i 


30.9 


6.328 


205 


ib| 


30.0 


' 3.000 


100 


5 




X.O 


1.500 


50 


3 




29.3 


6,823 


"233 


16 




29.2 


7.040 


241 


10 




28.9 


13.014 


450 


22 


■ 


28.3 


3.001 


108 


'6 




27.4 


3.428 


125 


7 




27.1 


4,»4 


f67 


12 




28.9 


t.210 


45' 


3 




28.1 


4.279 


164 


5; 




2S.8 


1037 


399 


if 




25.2 


^ 630 


25 


■ 1 




“ 25.2 


5.060 


■ 201 


6 




" 24.6 


2.456 


100 


5 




24.1 


tfo 


32 


1 




23.9 


3.361 


140 


6 




23.'9 


"6.626 


iff 


10 




2 S ;8 


3414 


899 


35 




23.6 


2.126 


90 


6 




2374 


^4.031 


172 


8 




'23.3 


■ " 5.560 


“ ' 239 


' ' io 




23.2 


tm 


100 


6 




2 ll 


810 


35 


2 






288.815 


8.946 


461 




106.0 


'800 


5 


3 




89.'3 


357 


4 


2 




53.5 


535 


10 


1 




40.6 


liiisio 


4M 


25 




38.6 


760 


20 


3 




30.6 


5.^ 


170 


7 




265 


712 


25i 


3 I 


26.6 


402 


isi 


1 | 

4 ! 




266 


1.992 


751 





THIet 


1 

Multicultural 


idants I Pet 




esL 


741 


24% 


b 


0 % 


1.792 


29% 


0 


b% 


440 


11% 


400 


10 % 


446 


27% 


■50 


3 % 


5.227 


1C% 


5.749 


ii% 


2.016 


16% 


2.352 


21 % 


1.584 


8% 


1.900 


' 10 % 


762 


19% 


381 


9 % 


1.718 


17% 


”b 


0 % 


511 


2^ 


0 


b% 


1.203 


19% 


"380 


6% 


300 


'T6% 


9b 


" 3% 


'255 


17% 


75 


5% 


i;2M 


19% 


6i 


1% 


1.128 


18% 


352 


5% 


i!041 


8 % 


651 


5% 


390 


13% 


90 


3% 


480 


14% 


r 308 


9% 


1.^ 


34% 


45 


1% 


194 


'18% 


■ ei 


5% 


941 


22% 


r 128 


3% 


1.337 


13% 


103 


1% 


m 


22% 


38 


• 6% 


1.417 


'26% 


2.075 


'41% 


737 


"30% 


1.154 


47% 


270 


»% 


23 


3% 


489 


14% 


0 


0% 


994 


15% 


881 


13% 


1.837 


9% 


1.6M 


' 8 % 


404 


"l'9% 


234 


11% 


847 


'21% 


363 


0% 


1.118 




‘187 


3% 


441 


"19% 


■■ 348 


15% 


300 


37% 


0 


'0% 


41.535 




24.^ 




184 


23% 


192 


24% 


136 


38% 


29 


■ 8% 


5 


i%l 


16 


3% 


4.613 


26%| 


8.515 


48% 


144 


19%j 


319 


42% 


1.508 


29%t 


4.058 


78% 


17l! 


24%- 


93 


13% 


64i 


16% 


24 


6% 


319l 


16%: 


40 


2% 
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Studento. 












1 








per 


No. 


No. 


No. ' 


Title 1 


MutttcuHural 


&II 


District Name 


Computer » Studanta 


Computara 


Schoola 


Studenta 


Pet. ! 


Studenta 




TX ;CarroN Indep School District 


26.0; 


3,017 


116 


5 


60 


2% 


9i 


3% 


TX 


Crosby Indap School District 


25.9; 


3,700 


143 


6 


740 


20% 


1,295 


■%% 


TX IPrasidio indap Sciwol District 


25.71 


1.216 


47 


4 


1,029 


85%' 


1,174 


97% 


TX isplandora indap ^ Dittrid 


25.3i 


2,104 


83 


4 


589{ 


28% 


105 


5% 


TX 


NaedviNa Indep School Dist 


25.3 


2,050 


81 


4 


410j 


20% 


6^ 


31% 


TX 'Lamar fndap School District 


25 3 


13.207 


523 


21 


4,887 


37% 


8.6% 


61% 


TX Hailingan Cons Indep Sch Dist 


25.3 


15,605 


618 


22 


8,895 


57% ! 


12.952 


63% 


TX jOatcwobd Indap School District 


23.9: 


3^ 


15 


2 


204j 


57% ! 


172 


48% 


TX jcity View indap School Dist 


23.6| 


780 


33 


i 


2^2 < 


31 %j 


179 


23% 


TX !At^ Indap S<^ Dtetrict 


23.51 


2^ 


16 


1 


52| 


22%; 


2 


1% 


TX 


Paiastina Indap School Dist 


23.11 


3.868 


187 


8 


1,353 


35% 


1,662 


■43% 


TX Total 




75,400 


1616 


127 


25.804 




39.607 




VA jlunenburg County School Dist 


68.4 ! 


2,188 


32 


■4 


W3 


23% 


1,028 


47% 


VA iVainca Edward Co. Pub Sch Dist 


62 31 


2,'677 


■43 


3 


723 


; 27% 


1,526 


57% 


VA Amharit County School District 


37.0! 


4.M9 


123 


10 


546 


12% 


'1,228 


27% 


VA iPittsyivania County Sch Dist 


36.2j 


i0”i44 


'280 


21 

.. 


2.029 


20% 


'3,956 


39% 


VA IM^lentaufo County School Dist 


33.2 1 


r 5.078 


■ 153 




1,270 


25%| 


2.387 


47% 


VA jVMstm^'aland Cou^ Sch Dist 


33.01 


1 2.177 


66 


5 


588 


27% 


1,263 


56% 


VA [esmk Co^JcMDtol^^ 


31 1 


1 


51 


3 


301 


19% 


793 


50% 


VA IShanandr^ County Schobl'bist 


30.9 


5,104 


165 


12 


612 


12% 


153 


■ 3% 


VA 


Northanyton Co School OiaWct 


■ 30"9 


2,500 


81 


"4 


800 


■"32% 


1.550 


62% 


VA 


Sufelk City School District 


30.4 


9.500 


" ■ 313 


15 


2.185 


23% 


5,130 


54% 


VA 


Ciarka County Sdicibl 


28.9 


■TM5 


"57 


5 


148 


9% 


230 


14% 


VA iMonigbmafy Co. School District 


27.8 


9,4Ti 


339 


20 


941 


10% 


471 


' 5% 


VA 


Nelson Company School OMrict 


26.6| 


1050 


77 


"6 


492 


24%j 


i 6% 


31% 


VA 


Patarsbucg CKy School oil 


■ 25>‘ 


[ 6,081 


239 


9 


1.703 


28%] 


4.561 


75% 


VA 


Allaghany Highlands Sch Dist 


24.9 


3,158 


127 


8 


316 


io%| 


1 126 


4% 


VA 'FKivanna Count^Sd>ool Dist 


2I4' 


• 2,462 


i05 


■ 6 


591 


■ 24%i 


1 ' Bio 


' 36% 


VA IcoionW Batch School Oisbid' 


23.2 


‘60*3 


26 


1 


169 


28% 


90 


15% 


VA jPaiHcfc County Scho^OisM 


231! 2.681 


116 


7 


322 


12%' 


1 ■ 295 


11% 


VAToW 




‘ 73.594 


2.393 


150 


14.236 




1 26.309 




VT 


Mount Anthony High Sch DM 14 


272.1 


j 1,905 


-7 


2 


191 


10%; "0 


”0% 


VT 


Newbury School Dist^ 


165.0 


165 


1 




45 


27% 


i 3 


■‘2% 


VT 


Coventry School District 


, 125 0= 125 


1 




60 j 48% 


. 0 


6% 


VT 


Mount MansiM H S Dist 17 


1 113.6; 1.704 


15 


3 


153j 9% 


' i7j i% 


VT 


Burire School Distnct 


1050 


210 


2 




65 


5 31% 


4 


• 2% 


VT 


Derby School District 


1 932' 559 


6 




145 


I 26% 


i 11 


2% 


VT 


Saint Mbans town School Dist 


75.1 


751 


10; 2 


ISO 


1 20%; 30 


4% 


VT 


LamoiHt Un High Sch Dist 18 


74.3 


743 


10 




111 


1 15% 


• 7 


1% 


VT 


Vershira School District 


72.0 72 


1 




17' 24% 


I 1 


i% 


VT 


Morgan School District 


69.0 


69 


i 1 




1 19; 27% 


Oj 0% 


VT 


Oxbow Un High School Dist 30 


65.6 


525 


« 




47I 9% 


5 


1 


VT 


Jericho School Distnct 


57 3 


3441 6 




1 17 


5% 


7 


( 2% 


VT 


Benninglon Inc School Distnct 


566 


1.416 


j « 


4. 156 


< 11% 


1 141 1% 
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1 












No. 


No. 1 


1 No, 


TKIel 


Multicultural 


ST< District Name 


Computer 


Students iComoutersI Schools 


Students 


' Pet. 1 


Students ; 
4| 


: Pet 


VT Ouxbury School District 


545 


109 


2! 


i li 


1 28 


j 

26% 


rvw 
1 4% 


VT -Norwich School District 


48 9 


489. 


10| 1| 


1 39 


8% 


oi 


i 0% 


VT 'Lowell School District 


45 0 


90; 


2l 1 


1 41 


46% 


0 : 


: 0 % 


VT North Country High Sch DisI 22 


38.4 


1.345' 


' 35i 


! 2 


282 


21% 


0 


b% 


VT Randolph High School Dist 02 


363 


545i 


i 15! 1 


202 


37% 


11 


' 2 % 


VT ;tste La Molle School District 


360 


36j 


: li 1 


17 


47% 


0 


0 % 


VT Craltsbury School Districl 


35.0 


210: 




i 2 


17 


8% 


0 ; 


: 0 % 


VT Woodstock Un High Sch Dist 04 


346 


450' 


13| 1 


32 


7% 


5 


1 % 


VT j Newport City School District 


33.6 


4031 


! 12j 


1 2 


153 


^% 


4j 


i 1 % 


VT 'Braintree School District 


3l5 


130' 


4 




23 


18% 


0! 


; 0 % 


VT Pittsford School District 


32 0 


320 


10 




48 


15% 


0 


0 % 


VT jMiddlebofy Un High Sch Dist 03 




1,055 


33 


2 


95 


9% 


11 


1 % 


VT -West Rutland School District 


31 ^ 


1 535 


17 




91 


17% 


5 


' 1 % 


VT iBridport School District 




155| 


1 5 




54 


35% 


0 


0 % 


VT jEast Montpelier H S Olst 32 ’ 


1 30.8 


801 


26 




■72 


" 9 % 


6 


b% 


VT iNewark School District | 


1 30.0 


■ 60 


■ 2 




14 


24% 


■ 0 


0 % 


VT North Bennington Inc. Sch Dist 


1 29 2 


175 


'6 




'28 


15% 


0 


■ 0 % 


VT 'Brattleboro School Distri^ j 


1 ■ 28.9 


■■ 1.010 


"35 


■5 


131 


13% 


40 


■ ‘4% 


VT Onwell School District ] 


! 2B.5 


171; 


; 6 




27 


16% 


0 


0 % 


VT Franklin School Distrxrt j 


\ 28.0 


140 


5 




25 


l'8% 


10 


7 % 


VT iNorthfield School District 


25.7 


797 


31 


3 


M 


8% 


16 


" 2 % 


VT • Newport Town School OistncI 


25.4 


203 


8 




91 


45% 


0 


6% 


VT Westminster School Districl 


25.1 


326 


13 


2; 


42 


13% 


7 


2 % 


VT (Black River Union Sch Dist 39 


250 


250 


‘10 




28 


' n% 


Oi 


1 0 % 


VT East Montpelier School Dist 


25.0 


250 


10 




25 


■‘ 10 % 


0 


6% 


VT iRockmgham School District 


24.9 




20 


4 


70 


14% 


0 


0 % 


VT I Rutland City Super~Sch Dist 40 


24.1 ’ 


2.696 


112 


8 


3^ 


14% 




^ 2 % 


VT Oummerston School District 


23.8 


1 214 


9 


2 


Ts 


7% 


0 


0 % 


VT .Richmond School District 


23 7! 356 


15 




■■ 43 


12% 


7 


2 % 


VT i Middlesex School bi strict 


1 23 3 


I 186 


8 




3b 


16% 


0 


0 % 


VT -Blue Mountain Unit Sch Dist 21 


1 23.1 


600 


■26 




' 144 


24% 


0 


0 % 


VT 'Johnson School OistncI 


. 23.0 


■ 276 


12 




86 


3i% 


0 


0 % 


VT Washington School District 


’ 23.0 


138 


6 




37 


27% 


3 


2 % 


VT Total 




23.606 


618 


75 


1 3.647 




276 




WA Pioneer School Districl 402 


j 31.4 


817 


26 


2 


\ 65 


8% 


82 


, 10 % 


WA Fife School District 417 


28 8 


2,450 


85 


4 


j 196 


8% 


294 i 12% 


WA White River School Dist 4 16 


j 25.3 


3.270 


129 


7 


327 


10% 


164 


j 5 % 


WA’Highline School District 401 


1 23 3 


17.943 


771 


33 


] 1.435 


8%' 


4.845: 


1 27% 


WA Total 


i 


24.480 


1,011 


46 


1 2.024 




5,384 


I 


W1 Silver Lake Salem J 1 Sch Oisl 


i 38 2 


535 


14 


1 


i 66 


16% 


5 


1 1% 


W1 Oelavan- Darien School Oislnct 


j 30 4 


2.398 


791 5 


i 432 


18% 


384 


1 16% 


W1 Tri-County School OistncI 


1 30 3 


789 


26j 2 


i 213 


27% 


103 


13% 


Wl Hartford Union H S District 


28 6 


1.430 


1 so! 1 


i 72 


1 5% 


; 29 


! 2% 


W1 School Dist of Fort Atkinson 


‘ 25 9 


2.6381 102 i 51 264 


! 10%’ 53 


2% 
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1 


[ 1 


1 




1 






per 


No. 1 


No. 


: No. ■ ! 


i Title i 




Multicultural 


ST QlslriffliiUiw 


eptnputer 


Students Computtfs* Schools 

’ 1 


Students . 


Pet. 


S.ttld$ntf r 


eel 


W 1 Boice School DistricI 


25 3 


759' 


30 


3 


273. 


36% 


23; 


3 % 


W 1 New London School OisUici 


24 9 


2.400! 


100 


6 


249| 


10%! 


75 1 


3 % 


Wl Wausaukee School District 


! 24 0 


720! 


30 


2 


209) 


29%’ 


7*i 


1 % 


W1 Peshligo School District 


23 4 


1.076. 


46 


2 


151 ! 


14% 


0 ; 


0 % 


Wl Randall School DistricI 1 


23 2 


673 


29 


! 1 


54 I 


6% 


7 ! 


1 % 


WI Total 




13.506 


606‘ 201 


i 2 . 001 ' 




604’ 




WV Monongalia County School Disl 


92 1 


10.311^ 


112 


29j 


j 2.372* 


23% 


516’ 


5 % 


WV Braxton County ^oc^ Dtsirici 


41 7 


2.67o! 


64 


0! 


1 1.262j 


46%' 


0! 


0 % 


WV Monroe County School District 


' 27 3 


2.239| 


02' 61 


1 704j 


35% 


22 i 


1 % 


WV Taylor County School District 


J 23 6 


3 . 157 ! 


134 


;■ 7i 


1 1,356! 


43% 


0 ! 


0 % 


WV Total 




10 . 377 ’ 


392 


i 50: 


1 5.794 j 




536*1 




Grand Total: "Greatest Need'* 


20 5 


4.362.479! 


152.W3“ 


I 7.635 


1 1.122.946| 




1.570.550; 

1 




Total U S 


’ 11 0 43.671. 920j 


3.609.610 


1 

i 6^747 


j 10.543.267. 


24% 


14.736.621* 


34 % 


■Greatest Need" Pet of U S 




10V.1 


4% 


1 9 % 


! ' livj 




11%1 





STATEMENT OF ANNE MILLER, EDUCATION SEGMENT DIRECTOR, 
EASTMAN KODAK CO^ ROCHESTER, NY 

Senator Cochran. Dr. Anne Miller is next. 

Dr. Miller. Thank you. Senator Cochran and Senator Jeffords 
for this oi^rtunity. My remarks will summarize my statement 
submitted for the record. 

I am Anne Miller, director of the education segment in the Digi- 
tal and Applied Im^ng Division of the Eastman Kbdak Co. Our 
headquarters are in Rochester, NY, and we manufacture thousands 
of film and digital imaging products. 

Last week we unveiled a sweeping vision for the future of digital 
imaging, by making a series of announcements aimed at one objec- 
tive, to let everyone work with pictures easily and inexpensively. 

A rapidly changing global environment, technology advances in 
the marketplace, and the requirements of our customers make it 
imTOrative that we continuously update the skills of Itodak people. 

Education and development for every itodak employee help us 
achieve improved customer satisfaction, employee satisfaction, and 
better financial results. 

To that end, we have established a goal of a minimum of 40 
hours in the development of each employee every year. Now, the 
less time that we spend on those 40 hours teaching basic skills, the 
more time we will have to build competitive sldlls. 

Last vear at Kodak, the readability of 2,000 job applicants was 
tested. We found 26 percent reading below the eightn grade read- 
ing level. 

Our basic corporate communications vehicle, the Kodakary, is 
written at the 10th grade reading level, and critical safety docu- 
ments are generally written at the junior high level. But we do not 
want to be m the business of remedial education. 

Current education reform initiatives emphasizing higher stand- 
^s depend, in part, on technology for implementation, as Senator 
Hatfield was attesting to earlier. 

Distance learning, access to the vast resources of the Internet, 
computer-based instruction, and digital imaging information sys- 
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tATna to manage student assessment and records are just several 
Ayampiaa of technology critical to education reform, and the devel- 
opment of coUege or work-force-ready high school graduates. 

Some States are already demonstrating leadership implementing 
educational reform, and others need successful models, partnership 
opportunities, and resources to begin to make impact. 

This is where the Federal Government plays an important role. 
Programs, such as Goals 2000, the National Challenge Grants, Star 
Schools, and the Technology Preparation Education Program help 
foster private and public partnerships, and develop models for 
States and communities to learn from and emulate. 

Dr. Hayes just addressed the issue of inequalitv, and recently, < 
Business Week did a cover story called inequjdity, how the gap be- 
tween the rich and poor hurts the economy. Citing economic and 
education trends, an argument was present^ that links lower U.S. ^ 
growth to inequality. 

They observed that in nearly every industry, the spread of new 
technologies is creating the need for employees who know how to 
do more. If U.S. workers cannot handle this, companies will be less 
productive than they should be, and that is a prescription for a 
stunted economy. 

As we have heard from so many earlier witnesses, the Fedepd 
Government can help reduce inequality in education by promoting 
equal access to education technology through programs that do cre- 
ate successful models, or stimulate partnerships, or provide re- 
sources. 

And industry realizes that it, too, has an important role of 
partnering with schools to improve our educational system. Many 
companies, such as Kodak, have an even closer link, because they 
are able to test and utilize their technologies in schools to benefit 
the learning process. , , . 

Cindy Fisher is a teacher from one of our partner schools. Mam- 
land High School, in Daytona Beach, FL, and she told us: 

TECHN0U)QY 

nimtn<«h<ng th« UM of tcchnolosy Mvenly limits tlis dsvslopmsnt of skills, ss 
wsU ss rsstricta soesss to s wsalth of iofonnstion. Not only is tschnolosy nscsss y y 
to pispsre for pioductivs lolos in our sodsfy, but it also providss Issming tools tlmt 
side the cWveiy of instruction for almost every conceivable level and lea rn i n g style. 

MODEL TECHNOLOGY SCHOOL 

Mainland High School achieved the honor of model technology 
school through the hard work and dedication of their faculty, but 
they could not have done it without the aide of grants emanating 
from Federal and State government programs. As a result. Main- 
land now serves as a model for schools across the Nation. 

At Kodak, we expect to make an investment in our employees 
through on^ing training, but we will be more competitive if our 
work force arrives well prepared. 
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PREPAKED STATEMENT 

The Federal Government plays an important role by creating 
su(^sful models, stimtUatii^ partnership opportunities, and pro- 
viding resources to integrate tecimology into our schools. 

Senator Cochran, Senator JejETordsri appreciate the opportunity 
to have shared Kbdak’sperspective this morning. 

Senator Cochran. Thank you very much for your interesting 
contribution to this hearing. 

[The statement follows:] 
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STATEMENT OF ANNE W. MILLER 



Good nx)nun^ Mr. Chainxian and membeis of the lamAnneMiller.Duector 

of the Educatkm Segment in the Digital and Applied Inui^gl^Wsion at Kodalc. Our 
headquarters is located in Rochester, New YoclL We coquet business in over 150 
countries and in the United States, v^ieie we have employees in neatly eveiy state. Kodak 
is an ima^g conopany that manuhiictures, sells, and services thousands of consumer and 
professional imaging products utilizing tradidooid imaging as well as digital technology. 

Last week we unveiled a sweeping vision for the future of digital imaging, by making a 
series of announcements aimed at one objective: To let everyone work with inctures, easily 
and inexpensively. 

I appreciate the Committee’s invitation to appear before you to discuss the appropriate role 
of McxH government in funding progr am s which suppoit the integration of technology 
into the Kindergarten through twelfth grado. curriculum. As requested by the Committee, I 
will focus my retnaiks on the basic academic and technological skills of entry-level woricers 
and the challenges Kodak and other American businesses face in closing the skills gap 
through training and retraining programs. 

Recently Kodak indicated its position on the importance of training and retraining its 
workers establishing goals for employee development We believe that 
investment in our employees is essential if we are to improve our business results. 

Education and development for every Kodak person are critical tools to help us achieve 
improved customer satisfaction, employee satisfaction and better financial ^rformance. 

A rapidly changing global environment, technology advances in the marketplace and the 
requirements of our customers make it imperative that we continuously update the skills of 
Kodak people. Highly skilled biowledgeable employees are a competitive advantage. 

To that end, we have established a goal of a minimum of 40 hours in the development of 
each employee every year. The less time we spend using those 40 hours to teach basic 
skills, the more time (and resources) wii! be available for developing competitive skills 
which are essential for improving our business results. 

Last year at Kodak the reading ability of 2000 job applicants was tested. We found 7% 
reading below the fifth grade level and another 18% reading below eighth grade level. Our 
basic corporate communications vehicle. The Kodakery^ is written at the tenth grade 
reading level, and critical safety documents are generally at the junior high reading level. 

We do not want to be in the biiriness of remedial education. 

Our nation’s investment in Kindergarten through twelfth grade education correlates directly 
with America’s ability to build a competitive workforce. Recently a task force led by the 
National Alliance of Business, the U.S. Chamber of Commerce and The Business 
Roundtable submitted recomn>endations to the National Education Goals Panel calling for 
“a single set of hi^ standards aimed at enabling young people to meet the increasingly 
complex demands of work, education and citizenship” (Work America^ National Alliance 
of Business, Vol. 12 Issue 2, Fd)niaiy 1995). The education reform initiatives underway 
which will lead to those higher standards de^nd on technology for successful 
implementation. Distance Teaming, access to the vast resources of the Internet, computer- 
based instruction, and digital imaging systems to manage student assessment are just 
several examples of education technology critical to achieving the objectives of education 
reform and the development of college or woricforce-ready high school graduates. 

Some communities and states are already demonstrating Icadenhip implementing 
educational reform plant that will raise acadenuc standards, Othm need successful 
models, partnership opportunities, and leiouices to begin to make impact This is where 
the fede^ government plays an important role. Prognuns such as Goals 2(XX), the 
National Cnallenge Grants under the Education Technology program, Star schools, and the 
Tech-Prep Education program help foster private^u’jlic partnerships and develop ixKxlels 
for states and communities to learn from and emulate. 
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Several months tgo Business Week did a cover story on "Inequality: How the Gap 
Between Rich and Poor Hurts the Economy" (August 15, 1994 pp. 78-84). Citing 
economic and education trends, an argument was presented that links lower U.S. growth to 
inequality. 

In nearly every industry, the spread of new technolojpes is creating a need for 
employees who know how to do moce. As companies reorganize, moreover, they're 
pushing decision-making down the ladder. If U.S. workers can't handle these 
changes, companies will be less productive than they should be. And that's a 
prescription for a stunted economy, (p. 79) 

The federal government can help reduce inequality in education by promoting equal access 
to the benefits of education technology through programs which create successful models, 

# stimulate partnership opportunities, or provide resources. Industry realizes it has an 

important role partnering with schools and communities to improve our educational system. 
Additionally, many companies, such as Kodak, have an even closer link beoiuse they are 
able to test and utilize their new technologies in schods to benetit the learning process. A 
^ teacher from one of our partner schools. Mainland High School in Florida, i^es this 

observation: 

If our commitment is to provide quality education for America's children, we must 
prepare our students with the kinds of skills necessary to succeed in today's world. 
Diminishing the use of tcchnolcgy severely limits the development of those skills as 
well as restricts access to a wealth of research and information. Not only is technology 
necessary to prepare for productive roles in our society, but it also provides learning 
tools that aid the delivery of instruction almost every conceivable level and learning 
style. (Cynthia Fisher, Model Technology School Facilitator, Mainland High School, 
Daytona Beach, Florida). 

Mainland High School achieved the honor of Model Technology School through the hard 
work and de^cation of the students and hiculty, but could not have done it without the aid 
of grants emanating from federal and state government programs. As a result, Mainland 
now serves as a m^el for schools across the nation. 

At Kodak we expea to make a continuous investment in our employees through ongoing 
training and retraining, but we will be more competitive if our workforce arrives wcll- 
prepar^. The federal government plays an important role by creating successful models, 
stimulating publi^private partnership opportunities, and providing resources to integrate 
technology into our schools. 

Mr. Chairman and members of the Committee, I appreciate the opportunity to have shared 
Kodak's perspective on the appropriate role of the federal government in funding programs 
which support the integration of technology into the Kindergarten through twelfth grade 
curriculum. Those programs have an impact on the basic academic and technological skills 
of entry-level workers, and their success helps reduce the challenges that Kodak and other 
American businesses face in closing the skills gap. 1 will be happy to answer any 
questions. 

STATEMENT OF KATHLEEN FULTON, PROJECT DIRECTOR OF THE OF- 
FICE OF TECHNOLOGY ASSESSMENT, WASHINGTON, DC 

Senator Cochran. We will now hear from Ms. Kathleeu Fulton, 
^ from the Office of Technology Assessment, about a study Senator 

Kenne^ and I requested the Office to do on this subject. 

Ms. FULTON. Thank you very much. Senator. It is a pleasure to 
be here tod^ to discuss OTA's report: Teachers and Technology, 
Making the (l^nnection.” 

We are delighted that you have suggested that we release the re- 
port today with this hemng, and we thank you for your support 
m seeing this as an important area of study. 

As you are aware, OTA has conducted a number of studies on 
educational technology since the 1988 study, “Power On,” which 
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then looked at computers in schools. Since that study, a number of 
exciting promising advances have been made. 

As we have seen here today, the hardware advances have been 
substantial, and there has been an increase in the numbers avail- 
able in schools. 

Advances in spNoed, power, and capabilities have been very im- 
pressive, along with the advances in software, that makes it more 
enga^g and involving for students, making technology far more 
usefm for education than ever before. 

However, in the process that ensuring that students have access 
to computers, video, and o^er emerging technolomes, we have 
often overlooked what may be the central piece to tne educational * 
technology equation, the teachers. 

A substantial number of teachers still do not use technology reg- 
ularly in the classroom. Clearly, without the involvement of teach- , 
era, the investments made in educational technolomes, estimated at 
over $2 billion per year, are not being fully realized. 

The potential of technolo^ for education is great, but by short- 
chan^ng teachers and their important role in guiding classroom 
learning, we may be missing the boat. Where have we lost the con- 
nection between teachers and technolo^? 

First, most teachers have not had adequate training and support 
to prepare them to use technology effectively in teaching. Most dis- 
tricts allocate no more than 15 percent of their technology budgets 
to training, yet States that have made technology an raucational 
priority recommend a figure much higher, 30 percent, at a mini- 
mum, allocated to teacher training and support. 

In addition, while most teachers have attended workshops in 
computer literacy or word processing, less attention has been given 
to the most challenging area, helping teachers integrate technology 
into the curriculum. Yet adopting and adapting technology to cur- 
ricular goals takes time, and time is the most limited of school re- 
sources. 

Furthermore, training teachers in and with technology requires 
support and followup assistance after the training class ends. Most 
teachers do not have access to equipment and materials when and 
where they need it. 

Teachers do not routinely have computers of their own on their 
desks, and only one-third of all computers for instruction are lo- 
cated in the classroom, which means that a teacher who wants to 
do an activity with the students has to take a minifleld trip every , 
day, going down the hall, the stairs, to the computer lab. 

And though one-third of school buildings now report they have 
some level of access to the Internet, less than 3 percent of that ac- 
cess is in the classrooms. Th’s is not surprising when, as we have 
all heard today, the problem of telephones is such that less than 
12 TOrcent of teachers have a telephone in the classroom. 

But perhaps most disturbing is the fact that even our newest 
teachers are not entering the classroom prepared to teach with 
technologies. Today’s college education graduates have not been 
taught to teach with techndogy. 

Faculty and many teacher preparation programs are not expert 
or experienced with educational technologies, and thus do not 
model or require teaching with technology. 
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Many colleges of education often lack the advance technologies 
that their education students find when they go out in the K 
through 12 schools. These are troubling findings, and they suggest 
that lack of supTOrt to teachers could continue to hold back the po- 
tential of technology for students. 

But we also saw examples of change, places where teachers are 
being empowered with the tools of the trade. These are discussed 
in detail in our report, and in a video which also accompanies the 
report. 

For example, we saw how a simple voice mail system, like that 
in Webster Elementary School, in St. Augustine, FL, makes it pos- 
sible for teachers to reach parents regularly with news of what is 
happening in the classroom, what homework is assigned, what 
problems a student is having, or the great things that a student 
may be doing. 

One of the most promising findings of this study, I believe, is 
how technologies themselves can be powerful resources for improv- 
ing professional development in all areas for teachers, changing the 
mrael from the old style one-shot, one-size-flts-all teacher training 
session to just-in-time training and support, using video, tele- 
communications networks, and other distance learning tech- 
nologies, like we have seen featured here today, with the Mathline 
demonstration. 

We saw how teacher education students share their concerns and 
observations with other aspiring teachers around the world on 
Presto, which is a telecommunications link that was started at Mis- 
sissippi State University. 

In the process, they come to expect that as teachers they will 
communicate with one another, they will have access, they will 
share their ideas, and find information from the world outside the 
classroom, which in the past has always been a locked door. 

If there is promise in connecting teachers with technology, what 
role does the Federal Government play? As in all areas, it is lim- 
ited; that of States, districts, and the colleges of education has been 
greater. 

Nevertheless, past programs have had a significant impact in en- 
hancing the technolo^ skills of teachers, when this has been seen 
as a national need, especially in areas of mathematics, science, and 
special education. 

Federal leadership sets the tone that technology is valued in edu- 
cation. Still, much of this federal support for technology-related 
teacher development is optional in nature, and small in amount. 

The link between effective use of technology for students and 
technology training for teachers has not always been made. Fur- 
thermore, we are only berinning to see leadership and support for 
providing this support and training through the technologies them- 
selves. 

To make the link will require attention in several areas, but does 
not necessarily require new legislation or new funding initiatives. 
There are a number of existing programs, and many of those have 
been referred to here today, including Star Schools, the Eisenhower 
Professional Development Program, the Technology in Education 
Act, and programs supporting equity and delivery of instruction to 
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meet the pressing needs of children who are disadvantaged, non- 
English speaking, or needing special education services. 

But, again, although educational technology has been ideiUified 
as an im portant tool for their learning, adequate professions devel- 
opment ror their teachers to use this technology creatively has not 

always kept pace. . „ . , j i j i 

Finally, vast educational opportunities for teachera and students 
could be lost unless schools gsn access to the emerging information 

infrastructure. , , . , -j v tt.-- 

The telecommunications legislation under consideration by this 
Congress will need to consider the important and expensive ques- 
tion of school access to telecommunication rewimces. 

Special needs of education could be overlooked, neglected, or shut 
out, unless these considerations are built into Federal, State, local, 
and private sector decisions on telecommunication regulations and 
funding over the next few years. 



PREPARED STATEMENT 

We suggest that if this Nation hopes to make the most of the 
past and continuing investments in educational technology, then 
making the connection between teachers and technology, helpmg 
each teacher effectively incorporate technology into the teacmng 
process, is one of the most important steps that can be taken. 

iiiankyou. , ,, i,. r 

Senator Cochran. Thank you very much, Ms. Fulton, for your 

testimony. 

[The statement follows:] 
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STATEMENT OF KATHLEEN FULTON 

It is a pleasure to be here today to discuss OTA*s report. Teachers and Technolo^ : 

Making the Connection . ! would like to submit the first chapter of the report^ the Summar>' and 
Policy Options, for the record, and speak this morning briefly on the major points >vhieh may be of 
interest to this Conunittec. 

As you are aware. OTA has conducted a number of studies on educational technology* 

^ since the 198S study on computers in schools. Power On! Nc\v Tools for Teaching and Learning . 

Since that study was released se\'en years ago. a number of developments have occurred in schools; 

• First, hardware purchases have been substantial: During the 1980s. the numbers of computers 
for instnictional use in U.S.schooli grew approximately 15 percent per year. During the last 
three years, there has been an 18 percent annual growth rate, with about 700.000 more 
machines add e d to the K- 12 im’cntorics per year We estimate that today there arc 5.8 million 
computers for instruction in schools, almost three times the 2 million computen we repotted in 
1988. Today, that translates to approximately one computer for every* nine students. 

• Second, hardware developments have been impressive: The hardware available today is 
far more powerful and diverse than ever before, with dramatic advances in speedy memory*, and 
capabilities. The growth of local and wide area nctwxKks. video, CD*ROM, multimedia, 
telecommunications, and distance learning capabilities has made technology fiu* more useful for 

^ education than ever before. 

• Third, software advances have been excittnft: Wc*vc moved from simple text and bask 
graphics to interactive full motion video of a quality that can compete with what students see 
on TV or in the movies. 

However, in the process of ensuring that <<tudeiits have acc.ii to computers, video, 
and other emerging technologies, we have often overlooked what may be the central piece to 
the educational technology* equation-thc tcKhers. 

Despite these advances in hardware and software, a substantial number of tcKhers still 
do not use computer- and video-based technologies regularly in their classrooms. Without the 

¥ 

involvement of tcaclicrs. the investments made in educational tcchnologies-<cstimated at over 
$2 billion dollars for 1993-cannot reach their educational potential. At tbe center of effective use 
of instrnctianal teebni U gie s arc those who oversee the daily activities of the classroom, the 
teMhers. 

i*d like to focus my testimony today on what might be some of the reasons for this state of 
affairs, then review* briefly the rote the federal government has play*ed in the past, and suggest some 
promising areas that offer potential for making better use of these educational investments in the 
future. 
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Where Have We Lost the Connection between Teachers and Technology? 

First most teachers have not had adequate training and support to prepare them to 
use technology cfTectively in teaching. A majoritv' of teachers report feeling inadequately trained 
to use technolog>' resources. particularK compuicr*based technologies. Most districts allocate less 
than 15 percent of their technolog>' budgets for training, yet those states in wiiich :cchnolog>' is an 
educational prioril>' recommend that twice this figure— 30 percent— be allocated to teacher training 
and support 

Second, appropriate training means more than one-shot , one-size-fits-all sessions. 

Wljilc most teachers today have attended workshops in computer literacy, or been taught to use 
some basic applications like word-processing, less attention has been given to the most challenging 
area helping teachers integrate tcchnolog> into the curriculum Adopting and adapting technology 
to curricular goals takes time-and time is one of the most limited resources m K-12 education. 
Training teachers in and with technology requires support and followup assistance after the 
training class ends. Those of us who use technology regularly in our work know how important 
our "support systems" are— not just for help with technical problems, which certainly occur— but to 
provide assistance with applications and guidance on how and why we might want to use them. 

Yet very feW' school^ have this type of technology' support on hand 

Third, many teachers do not have access to equipment and materials when and where 
they need it If they' want to develop a lasson using a multimedia demonstration in social studies, 
or teach with graphing calculators in math, or direct a collaborative science project in which 
students collect data and compare it with students across town or in another country', teachers need 
the appropriate technology' right in their classrooms. In addition, they' often need access to a 
telecommunications net\vork at home, where they do so much of their preparation. Yet many 
teachers do not have computers of their own in the classroom. Often the computers for student use 
arc housed in labs down the hall ana up the stairs. Half the computers in American schools today 
arc older, less powerful. 8-bit machines. And. although a third of school buildings today have 
some level of access to the Internet, only 3 percent of instructional rooms have that access. 
"Instructional rooms" includes not only classrooms but computer labs and media centers, meaning 
that classroom access is even lower than 3 percent. This low level of access to the Internet is not 
surprising when wc note that only one teacher in cight-approximatcly 1 2 percent of teachers-has a 
telephone in the classroom. 
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. Perhaps more disturbing is the fact that even our newest teachers are not entering the 
classroom prepared to teach with technologies. This may be surprising to those who think of 
other areas-Iikc medical cducation**\vherc those in training routinely learn to work with the latest 
technologies of the profession. Even though toda>'s generation of young teachers may have had 
e>(posure to technology, thc>’ have not neccssariK* been taught to teach Mfith technologv*. in part 
because many colleges of education often lack the advanced technologies that students will later 
9 find in the schools. Many facuitv' in teacher preparation programs arc not cxpcncnccd in the 

potcniial of technologies for education, and therefore do not model tcchnologx' use in their teaching. 

This is the troubling picture \vc saw of teachers and tcchnolog> But we also saw 
examples of change, places where teachers arc being empowered with the tools of the trade. 



The Potential: Selected Examples 

Teachers tell us that the use of technologies can generate greater motivation and student 
achievement in the classroom, and better conunum cat ions between the school and parents. We saw 
how a simple voice mail system like that in Webster Elementary School in St. Augustine. Flon.la 
makes it possible for teacher: to reach parents on a regular basis with news of what is happening in 
class and what homework is being assigned, and to leave personal messages regarding an 
individual student's probiems-or achievements. We have seen how video, telecommunications 
networks, and other distancc-lcammg technologies make it possible to provide "just-in-time 
training and support" to teachers in projects like those featured here today (c g. Mathline) We 
w atched as a teacher in rural Iowa, stimulated by the challenge of having learning disabled children 
mainstreamed mto his classroon . took a course in teaching learning disabled students offered over 
the Iowa fiber optic network. This teacher sat in a classroom in his school and could sec. hear, and 
contnbutc to the class being beamed around the state from the Universitv’ of Northern Iowa 
Without the tcchnologi- Imk. this teacher would never ha\c been able to take the class in time for 
helping this year's students. He would have had to wait until his summer break to take it on 
campus hundreds of miles from his home Or never Icam these skill: at all. 

In teacher preparation programs, wc also saw promising approaches signaling change. 
These include projects like the video ease studies modeling exemplary math instruction, prepared at 
Vanderbilt l)nivcrsit>* with federal support, and PreSTO. an Internet discussion list developed at 
Mississippi State Univcrsit> as a forum for teacher education students around the world to share 
thfir concerns and experiences with one another. 
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The Federal Role 

Your Committee today is concerned with the federal role in educational technology, and 
Tve been asked to focus on the potential federal role for teachers and educational technologies. 

In the past, the role of the federal ^ON-emment in teacher preparation and technolog>’ has 
been limited, as it has in all education activities, especially in comparison with activities by sutes. 
school districts, and colleges of education. Ncv'crthclcss. past federal programs have piloted 
innovative educational applications of technology for teaching and have provided significant 
support for professional development, especially for mathematics, science and special 
education teacherst Federal funds have also made it possible for teachers to take advantage 
of teehnology>related professional development opportunities in school districts that could not 
have supported them on their own. Support has also come through programs encouraging 
innovations in teaching with technology', funding the research, development, aiKl dissemination of 
new applications. Our report lists a number of programs that have been influential in the past. 

Despite these efforts, much of the federal support for technology-related teacher 
development is optional in nature and small in amount. Even if the reform bills passed last year 
arc funded and well -implemented, federal support will continue to be provided through competitive 
grant programs or as part of programs with larger purposes. As a result, federal support remains 
highly variable from year-to-year, piecemeal in nature. aiKJ lacking in clear or consistent policy. 
Some support is emerging from sutc and local governments and the private sector, but that support 
is often subject to changes in political agendas, state budgets, and inclinations of the private sector. 

This situation could be improved in both the public and private sectors. In the public 
sector, both continuing congressional support and CNCCuti\'C branch implementation may be 
necessary If recent legislation is implemented with the goal of improving connections between 
teachers and technology, the following programs are likely to be influential: 

• The Star Schools Program, if increased focus is giv en to teacher professional development 
I as w ell as student instruction over these networks. 

• The Eisenhower Professional Development program. CNtcnding professional development 
beyond mathematics and science into other content areas. 

• The Technology in Education Act. which could be the ccntcrpiccc of a stronger federal role 
in a number of areas including; developing a * 'ng range technology plan for the nation’s 
schools: providing technology related teacher development: improving students’ and teachers’ 
access to tcchnok>g>*: aiKl developing, evaluating, and disseminating promising educational 
applications through such programs as tlK proposed Technology Challenge Grants: 
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• Proframs such as Title 1 of the Elemcntar>’ and Sccondan* Education Act for 
disadvantaged students, the Individuals with Disabilities Education Act and the Bilingual 
Education Act arc areas where the link between teachers and technologies also could be 
strengthened. 

As you know*. Congress is considering rescissions that could affect these programs during the 
current fiscal year, and this committee hearing is related to their funding for fiscal year ? 996. 

Congress Is also considering legislation regarding telecommunications regulations that 
could have a tremendous impact on schools' and teachers' access to new means of 
communication and information gathering. Full consideration of the potential impact of 


f 


different federal telecommunications regulations was beyond the scope of OTA's report on teachers 
and technolog> Clearly, however, legislation that would help schools gain access to the emerging 
information infrastructure could provide critical resources and access to broader professional 
development opportunities for teachers, as well as resources for students. Providing these 
connections may be financially difficult for schools: it has been a challenge for school districts and 
state education authorities. Some states have developed creative approaches to seeing that schools 
get affordable access to new telecommunications technologies: these approaches might provide 
models for federal legislation. 


s 


Conclusion 

Mr. Chairman. I believe it is the goal of Xhi American education sv'stem to assure that all 
our children will receive a high qualiK education appropriate for the information age in which thc>' 
w^II live and work. We cannot promise that this wilt magically occur if every* teacher has access, 
training, and support for integrating promising new technologies into curricula. But we suggest 
this IS a key factor that has been overlooked in the past. The technologies available to educators 
are changing very quickly, and the promise they offer for professional development, parent-teacher 
communication, student achievement, and administrative efficiencies have yet to be fully evaluated. 
What our report suggests is that it is likely to be worthwhile to provide some additional federal 
support-both *'*adcrship and funding-to the states, distnets. schools and teachers who are ready to 
experiment with new technologies that appear promising for classroom use. The report also 
suggests that the private scctor-which has developed and benefited from the use of those 
technologies in classrooms-<ouU play a more active role in assisting in the integration of 
technologies into the classroom and teachers* professional lives. These actions could be critical to 
making the connection betw^een teachers and tcchnolog>*. 
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GENERAL ACCOUNTING OFFICE 

STATEMENT OF UNDA MORRA, DIRECTrOR OF EDUCATION AND EM- 
PLOYMENT ISSUES, GENERAL ACCOUNTING OFFICE 

Senator Cochran. I am going to ask Dr. Morra to come down on 
the other end of the witness table, so I can see you. I know you 
are there. 

Ms. Morra. Yes. 

Senator CoCHRAN. Dr. Morra is the Director of Education and 
Employment Issues at the General Accounting Office. There has 
been a study, also done by GAO, that will be released today on 
school facilities and the availability of tedinology. Dr. Morra will 
tell us about that. 

Welcome. 

Ms. Morra. Thank you. I think as close to the last speaker, or 
as the last speaker, I am going to be very brief. 

I think that the results of GAO’s study complement and echo 
much of what you have heard today. You asked us here today to 
focus on the latest report on our national survey of 10,000 schools 
and visits to 10 school districts concerning whether America’s 
schools have appropriate technologies such as computers, and the 
facility infrastructure to support the new technologies. 

In brief, we found that overall the Nation’s schools are not even 
close to meeting their basic technolo^ needs. Most schools do not 
fully use modem technology, and not all students have equal access 
to facilities that can support education into the 21st century, even 
those attending schools in the same district. 

Let me expand. You have heard a lot about what a school might 
look like for the 21st century. It would not look any more like the 
schools that we know that had uniform-size classrooms, with rows 
of desks, a chalkboard at orie end, and textbooks. 

Rather, schools prepared to support the 21st century would have 
flexible space, including space for small- and large-group instruc- 
tion. They would have space to store and display alternative stu- 
dent assessment materials. 

They would have facilities for teaching lab science, including 
demonstration and student lab stations, and they would have a 
media center, with multiple network computers to access informa- 
tion from outside libraries and information sources. 

But in addition, schools would also have enough high-quality 
computers, some with CD-ROM, printers, and computer networlu 
for instructional use, modems, telrahone lines for modems, and 
telephones and instructional areas, 'tV’s, VCR’s, laser disc players, 
cable TV, fiberoptic cable, conduits for computer, and computer net- 
work cables, el^rical wiring, and power for computers and other 
communications technolo^. 

Today, our survey results indicate that we only have a handfUl 
of schools, mainly science high schools, like one in Virginia, the 
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Thomas Jefferson High School, which can act as models of state- 
of-the-art communication technologies. 

School officials reported that ^out 10.3 million students and 
about 25 percent of tne Nation’s schools do not even have siifficient 
computers. Although at least three-quarters of schools reported 
having sufficient computers and TV’s, we think that on the com- 
puter end, that this is an overestimate. 

And while they reported this, they do not have the system or the 
building infirastructure to fully use what they do have. 

For example, almost one-half of the schools reported insufficient 
electrical wiring for computers or for computer communication 
technology. Over one-half of America’s schools report inst^cient 
capability in modems, in phone lines, and in conduits. 

Because computers and other equipment are often not 
networked, or connected to any other computers in the school, or 
the outside world, they cannot access the information super- 
highway. 

Specifically, most schools have computers and TV’s, but little in- 
frastructure to ftdly utilize them. Far from the high-tech world of 
interactive media and virtual reality, many of our schools are wired 
for no more than film projectors. 

One school told us they use a computer bus, for example, a high- 
tech version of the old bookmobile, to meet the technology require- 
ments of their six elementary schools. 

Our information shows that not all students have equal access to 
facilities that can support education into the 21st century, even 
those attending schools in the same districts. 

Overall, schools in central cities and schools with a 50 percent 
or more minority population were more likely to have insufficient 
technology elements. 

Technmo^ infrastructure has the potential to link even the most 
remote or the poorest school with vast resources. It can link them 
with our finest teachers and the best libraries, but our survey re- 
sults indicate that this potential is far from realized. 

PBEPARED STATEMENT 

In particular, older, unrenovated schools need infrastructure ren- 
ovation to support t^hnology. What remains unclear, however, is 
how to fund this extensive infrastructure renovation. That con- 
cludes my comments. 

^nator Cochran. Thank you very much. We appreciate your 
being here. Dr. Morra. We appreciate all of this testimony we nave 
gotten from this panel. 

[The statement follows:] 
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STATEMENT OF HON. LINDA G. MORRA 

Mr. Ch*ir*#n and Meabers of th* SubcoMtiittees 

Me are pleased to be here today to assist you «» Vou exMine 
the federal role in prograas that support technology integration 
into the public school curriculum. 

Tn educatina America’s children for a technological world, 
schools must have the infrastructure in 

be fully integrated into the curriculum. Schools, school 
districts, and states~as well as the 

^t'ruoollna with the Itrge investment required for this to 
materialile. Fiscal constraints and changing nature of 

technology make this a particularly difficult issue. 

You aalced us to focus todsv on the findings of our rec^tl^ 
completed national survey of school facilities 

America’s schools have appropriate technologies, *“®{| *? £!' 

and the facility infrastructure to support these technologies. Me 
have just issued another report on our survey that addresses how 
Stll toerica's schools are designed «nd «quipped for the 2m 
century.' More specifically, our reiwrks will ® 

for technoloav in our nation’s schools and (2) problems that 
ichoo!r?epS?t havini in meeting those needs. P*«P*?“?* 

resulted fiom our survey of a nationally represent^ive stratified 
random sample of about 10,000 schools, which we augmented with 
visits to 10 selected school districts* 

In summary, we found that, overall, the nation's schools were 
not even close^to meeting their basic technology needs. Most 
schools do not fully use modern technology, not all students 
have equal access to facilities that can support «^“®*5}2trict 
21st century, even those attending school in the same district. 

TECMWOLOOT WIOI FOR AMBRIC A’I IClOOLt 

Mhat would a school ready for the 21st ®*”^“'lf.i°°^tire*’we 
After discussions with experts and 'ows^ 

determined that rather than uniform-sited classrooms wm tows or 
desks, a chalkboard, and minimal resoles such •• ^**^S^* 
encyclopedias, schools prepared to support 21st century education 
would probably have 

— flexible space, including space for small- and large-group 
instruction; 

— space to store and display alternative student assessment 
materials; 

-- 

and 

* o^mt^r/librarv with multiple, networked counters to 

" 2cSef»^SfS««tion "’'outside lib?aries and information sources. 

in addition, schools would probably have 
prTrt*«!'s!!d SoSu?er networks tlr instructional use; modems, 



school Facilities: r»f'rf<»inn of America’s Schools (GAO/HEHS- 

95- 61, reb. 1, !!*!*!>). 

.schoo l Parinties; America’s Schools ttot DMionsd or Equipped_f^ 
the 2ist Century (dXo/HEHS-95~95, ^r. e, lyyo). 



O 

ERIC 



BEST COPY AVAILABLE 



188 



186 



telephone lines for oodeias and telephones in instructional areas; 

sets; laser disk players/ video cassette recorders 
(VCR); cable TV; fiber optic cable; conduits/raceways for computer 
and computer network cables; electric wiring; and power for 
computers and other communications technology.* Networking 
capability in the classroom allows for use of a wide range of 
teaching and learning strategies that are not possible with stand- 
alone computers. For exan^le^ networks allow 



groups of students simultaneous access to large data sources; 

students to communicate with each other^ with teachers, and with 
teachers and students in other schools; and 



teachers to interact with students by computer as students work- 
-engaging in online dialogs, referring to additional resources — 
or students to engage in group projects. 



Although technology is changing constantly and quickly becoming 
defined by complex interactive and multimedia^ technologies and 
standards are only beginning to emerge,’ it helps to regard school 
communications technology as comprising four basic electronic 
systems: technology infrastructure, data, voice, and video. These 

systems transmit data— by computer networks, voice— by phone lines, 
and video by TV, within the school, among different school 



buildings, to the outside world, and even to outer space. For a 
more detailed explanation of these systems, see appendix I. 



St a » e-of-the Art-Schools Are Few 



Today, new schools are being designed with these changes in 
mind. Yet the nation only has a handful of such schools — mainly 
science high schools like Stuyvesant High School in New York City, 
or Thomas Jefferson High School in Virginia — that model state-of- 
the-art communications technologies. However, to prepare the 
nation's children and teenagers to be competitive as workers in the 
21st century, experts and business leaders say modern 
communications technologies need to be part of America's elementary 
and secondary education, not just the sole province of a few 
special schools. 



An example of state-of-the-art technology is found in 
Stuyvesant, the new science high school. Serving about 3,000 
students, it has over ^.00 computers, most of which are arranged in 
15 networks, with accciSS to the Internet, as well as four antennae 
on the roof to communicate with satellites and virtually anyone 
else in the outside wcz^d. Tnis school has the ability to directly 
access the latest infc'mation from the most sophisticated 
scientific satellites, and participate in interactive "classes" 
with scientists in the field in the Amazon rain forest via 
interactive, multimedia networks like the JASON Project. This 
allows the students to talk with these scientists and observe them 
and the rain forest on their TV screens during regular class time, 
allowing them to go worldwide on "virtual" field trips. 



^Experts have identified other key components affecting the 
implementation of technology in schools, such as sufficient teache 
training and computer support services. However, because our focu 
survey facilities, these components were not included in ou 



•Multimedia uses a single communication system (cable) to transmit 
voice, data, and video, currently by digitizing voice and video. 

’see, for example. The National Information Infraatr ucture; 

l!!". * Trainin g , national ^ 

Co^iLlee on Technology in eaucation and Training, (Alexandria, Va 
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Although at least three-quarters of schools reported having 
sufficient computers and televisions, they do not have the system 
or building Infrastructure to fully use them. Moreover, because 
computers and other equipment are often not netvforked or connected 
to any other computers in the school or the outside %forld, they 
cannot access the information super highway. Specifically, 
most schools have computers and TVs but little infrastructure to 
fully use technologies. Some of our respondents made very pointed 
comments about this: 



liv« in • st«t« wh«r« put aor« ttchnolo^y «nd taftty In an autovoblla than 
wa do in our achoola.** 

"Ma ara not raarty to join tha Information natwort propoaad by Vico Fraaldant 
Cora." 



In response to our survey questions, over two-thirds of the 
schools reported having sufficient computers, printers, TVs, laser 
disk player s/VCRs,* and cable TV.’ However7”«chool officials report 
that about 10.3 million students in about 25 percent of the schools 
do not have sufficient computers. Although most schools report 
having sufficient numbers of coa^uters and other basic technology 
elements, they do not have the technology infrastructure to fully 
use them. (See fig. 1 and table 1.) 

t i> ntawWaaftmifWdwi< C taiaiaifatwa T ia»m n aaatillatfca< l H»imwmiirtm^U>a T tal nH |y 
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*Laser disk players and VCRs were rated as one item. It could be 
that there are a sufficient numbers of VCRs but not laser disk 
players. 

’The self-reports of sufficiency may be overly optimistic for 
several reasons. First, in our analyses we included as 
"sufficienf responses that indicated moderately and somewhat 
sufficient capability, as well as very sufficient capability* This 
could indicate a wide ranae of sufficiency, including some 
responses that are very close to ”not sufficient." second, our 
analysis of responses showed thet without eny objective standards 
with which to anchor their responses, schools indicating 
"sufficient" computers had computer student ratios that ranged from 
1:1 to 1:292 (a median of 1:11) for those schools that had 
computers. About 300 schools that indicated they had no computers 
said that was sufficient* (See table ZZZ.9.) Finally, technology 
experts who regulerly consult with school systems report that the 
level of knowledge among school administrators and staff of 
possible use and application of technology in schools is low- 
further increasing the likelihood that these sufficiency estimates 
are overly optimistic* 
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Even in those schools reporting sufficient nua^er of coaputers, 
over one-'third reported insufficient electrical wiring for 
computers/conmunication technology. Cooputers and other equipment 
that are not networked or connected to anything else in the school 
or in the outside world may be sufficient for basic or 
reinforcement activities ^ but they are limited in their access to 
the vast amount of electronic information available and do not 
allow for new information to enter the system or for the 
interaction between students, students and teachers, or the school 
and the outside. world. 

Over half of America's schools report Insufficient capability in 
modems, phone lines for modems, phone lines for Instruction, 
conduits/raceways, and fiber optics: 

— In central cities, over 60 percent of schools report 
insufficient networks, modems, phone lines (for modems or 
instruction), conduits and fiber optic cables. Over half report 
insufficient capability for electrical wiring for computer 
technology. 

— Schools with inadequate buildings* also were more likely to 
report insufficient capability to support technology. In every 
area of conununications technology we asked about, schools with 
no inadequate buildings reported greater sufficiency than 
schools with one or more Inadequate buildings. However, even in 
schools reporting no inadequate buildings, about one-half or 
more reported insufficient capability in areas related to 
interconnectivity, such as networks, modems and fiber optica. 

Far from the high-tech world of interactive media and virtual . 

reality, many of our schools are wired for no more than film ^ 

projectors. One school district told us they use a computer bus — a 
high-tech version of the 19S0a bookmobile — to meet the technology 
requirements of their six elementary schools. Many other issues 
are also important to the use of technology in our schools — such as 
teacher training and conputer support services— but we did not ask ^ 

about these in our survey. As one respondent commented, 

"He need technology in the schools and teachers who can use the 
equipment. The percentage of teachers who can use computers is 



*Ne asked respondents to rate the overall condition of their school 
buildings on a 6-point scale: excellent, good, adequate, fair, 
poor, or replace. See School Facilities: Condition of America's 

Schools (GAO/HEHS-95-61, Feb* I, 1995)* 
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abyswally low, yet coimuters only scratch the surface of technology 
that should be available to all students, not just those who live 
in affluent areas. Interactive tV and telecoMunications is a must 
in all schools, yet the cost of this technology remains 
prohibitively high for most small schools. For those schools who 
can afford it, the cost of training teachers to use it drives the 
costs up further.** 

Not All Students Have Equal Access to Technology 

Our information shows that not all students have equal access to 
facilities that can support education into the 21st century (see 
table 1), even those attending school in the same district. 

/ Earlier we spoke about the state-of-the-art Stuyvestant High 

^ School. Only a few blocks away, we saw an example of one of the 

worst high schools in New York City. Overall, schools in central 
cities and those with a 50-percent or more sdnority population were 
more likely to have more insufficient technology elements than 
f other schools. Several of our survey respondents made very pointed 

comments about the limitations of their computer technology: 






4 



-Our conputers are mostly donated. What few we purchased were bought in 
1984 — the kids laugh at them, they have better at hone.” 



-racility adaptation for computer networks, video networks, and phone 
access is expensive and makes justifying purchase of computer hardware 
more difficult.” 

Our survey results were reflected in our site visits. Following 
are some observations made during our visits: 

— In Ramona, California, the two schools that were built in the 
past five years are wired for the latest technology, we 
learned, however, that some older schools needed to retrofit 
wiring to increase power for more demanding technologies; one 
elementary school had only two qutlets in each classroom. If 
four teachers used their outlets at the same time, the circuit 
breakers tripped. This happened about once a month. 

— A similar situation exists in Montgomery County, Alabama. New 
schools are designed to meet technology needs. However, one 
school official in said that new electrical systems were the 
most common renovation needed at most schools to accommodate 
conputers and other technologies. 

— In Chicago, new schools, like the Andrew Jackson Language 
Academy built in 1989, have and use computers because it has the 
infrastructure necessary for technology. In contrast, at 
another school we visited in Chicago, computers were still in 
boxes because they did not have sufficient power and outlets to 
use them. 



Many education reformers say that it is unfair to hold students 
to nationwide standards if they have not had an equal--or roughly 
equal— opportunity to learn. If schools cannot provide 
with sufficient technological backup or with sufficient facilities 
for instruction and services, they may not be providing sven a 
roughly equal opportunity for all students to laarn. This is 
particularly true in central cities and in schools that serve high 
percentages of minority and poor students. 



CONCLOSIOW 



Most of America's schools do not yet have key technologies or 
the facilities required to support learning into the 21st century. 
In particular, older, unrenovated schools reed infrastructure 
renovation to support technology. What remains unclear, however, 
is how to fund tne infrastructure renovation. Z would be happy to 
answer any questions you may have. 





APPENDIX 1 

cofioiiicAyiONt tKtmum m sc»ooi>i 



Although technology is changing constantly and quickly becoming 
defined by couplex Interactive and multimedia* technologies and 
standards are only beginning to emerge/* It Is helpful to regard 
school communications technology as comprising four basic 
electronic systems: technology Infrastructure/ data# voice/ and 

video * 

TICIMOLOCT IWfWaTAaCtqiUt 

Of the four systems/ technology Infrastructure may be the most 
important and least understood. Data/ voice/ and video systems 
cannot operate without either the building Infrastructure or the 
system Infrastructure necessary to support them. Building 
infrastructure consists of what needs to be built into the facility 
to make technology operate effectively throughout the school— the 
conduits/raceways through which coiqputer and computer network 
cables are laid in the school/ the cables and electrical wiring for 
computers and other communications technology/ and the electrical 
power and related building features such as electric outjlets. It 
is relatively easy and inexpensive to design a new building with 
this Infrastructure Included; installing this infrastructure in 
existing buildings can be expensive and disruptive to the 
educational process. 

The other type of infrastructure-system infrastructure-links 
up various comfx>nents of the technology. For example/ computer 
network infrastructure consists of the software that actually nine 
the networking function— linVing all the computers in a class or in 
the school or the computers in the school with computers in the 
outside world — as well as pieces of hardware like servers — the 
speci3l computers with large information storage capabilities that 
allow many users to share in format lon-*whose purpose is to make the 
network work. Besides the network infrastructure/ modems— -small 
electrical devices that allow cong>uters to communicate with each 
other through the phone lines — are another basic component of 
systems infrastructure that links data/ voice/ videO/ and even 
multimedia systems. 

This technology infrastructure/ although initially more costly 
than the basic computer/printer/ has potentially substantially more 
value. Educationally/ it can link even the most remote or poor 
school with vast resources/ including the finest libraries and the 
best teachers for a wide range of courses or course enhancements/ 
like "virtual* field trips. Financially/ according to the North 
central Regional Educational Laboratory/ the Internet and the 
emerging video and imaging technologies could be used to change the 
economic basis of schooling by drawing upon the free or low-cost 
resources and services to replace textbooks and other costly 
instructional materials/ software/ and other programs. Those funds 
could then be used for additional staffing/ local curriculum 
development/ technology staff/ and ongoing local staff development/ 
and the like.“ 



^Multimedia uses a single communication system (cable) to transmit 
voice/ data/ and videO/ currently by digitizing voice and video. 

*®See/ for ^^xample/ The National Infonsation Infrastructure: 
Requirements for Education and Training / National Coordinating 
Committee on Technology in Education and Training/ (Alexandria/ Va: 
1994) . 

‘‘Beau Fly Jones et al. Learning/ Te*;hnoloqy and Policy for 
gducat^nal Reform/ July 1W4# version l.Q ./ North central Regional 
Educational Laboratory (Oak Brook/ ill.: 1994) . 
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DATA wrumm 



Basic data systems include con^>uters, some with CD-RC3M 
capability, connected to printers. A baseline data system enables 
instructional computers to communicate with similar devices within 
the classroom or the school (local area networks) « Optimally, a 
data system also Includes computer networ)cs compatible with outside 
resources (wide area networ)cs) such as the Internet;” computers in 
the central office, in other schools, home computers; and databases 
from the Department of Education or Library of Congress. 

VOXCK 8T8TIMS 



Voice systems include accessible two-way voice communication and 
4 messaging (telephones) systems for staff members to communicate 

with each other in the building and with the school community. A 
baseline system includes a public address system, some outgoing 
lines and telephones serving school offices and staff members, and 
incoming lines to meet community and administrative needs. 

> Optimally, it also includes more outgoing and incoming lines and 

sufficient capacity to allow for such developing technologies as 
voice processing and volc< mall. 

VIDIO 8TSTPIS 

Video systems provide accessibility to television communication 
and all forms of video transmission from locations within the 
school building as well as from the outside. A baseline system 
includes capability to receive instructional and teacher 
professional programming as well as commercial and public 
television stations, whether through a master antenna or via cable, 
microwave, or satellite. An optimal system with today’s technology 
also includes capability in classrooms and teachers’ offices to 
dial up video sources in the school media center and to conduct 
two-way video-interactive classes between classrooms, inside the 
school, and between schools. 



“The Internet, a global communications networ)c, is a cooperative 
effort among educational institutions, government agencies, and 
various commercial and nonprofit organizations. Historically, the 
Internet has contained mostly scientific research and education 
information. However, more recently, the )cind of information 
accessible on the Internet has expanded to include library 
catalogs, full texts of elertronic books and Journals, government 
information, campuswide information systems, picture archives, and 
business data and resources. The Internet allows three primary 
functions: electronic nail and discussion groups (e mail), use of 
remote computers (telnet), and transferring files (ftp— file 
transfer protocol). 
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APPENDIX ll-RELEVANT SURVEY ITEMS WITH OVERALL 
PERCENT RESPONSE 
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RATIO DOWN 



Senator Cochran. I am ^ing to recognize Senator Jeffords for 
any question that he n^ht have first. 

Senator Jeffords. Thank you, Mr. Chairman. This has been 
probi^ly the most exciting hearing I have been to while I have 
been in Conmss. 

I think it is just fantastic that you have gathered these witnesses 
to let us loiow that there is hope to get our educational problems 



tmder control. 

I appreciate you recognizing me early. I have a date every Tues- 
day at noon at Grant l^hool with my third grader to read, and so 
I will be leaving shortly to go over and meet him. But I have a 
chance to get around a lot of schools, being chairman of the Edu- 
cation Committee in the Senate. 

You mentioned. Dr. Hayes, that the average is down to 12 per 
student. That shocks me, because in my visits I have not seen 
many schools with that kind of a ratio. Does that mean 1 hour per 
day, or what does that mean? 

Dr. Hayes. It is not quite time access. It is simply taking the 
physical number of instructional computers in the scnool, and di- 
vimng it into the number of students. 

But it sounds to me as if you are going to a third grade class- 
room, you are looking at elementaiy schools, where the ratios are 
reallv typically worse. Our secondary schools have been the place 
for the early adoption of computers, and the continuing better ra- 
tios exist. 

So if you are finding 20 students per computer in elementary 
school, I would not be surprised. 

Senator Jeffords. Yes. 

Ms. Fulton. Senator, we did try to look at just not the numbers 
of computers, but the way they are being used, and how much they 
are being usM, and we had a survev of computer coordinators who 
suggested that students use technology 2 hours a week as a total 
in w of their suMects, but then there was another interview at the 
same area, and the students said it was about one-half that much. 

So the numbers do not tell the story. The story is, in fact, how 
much teaching is going on with them. 

Senator Jeffords. Yes. 

Dr. Kelly. There is also data to show that when schools early 




who has access. 

And as they move on to technology awareness, then they move 
the computers from a lab configuration into a classroom and a 
teachiim configuration. 

So what you may observe is, you go into a school in which there 
is no computer in the classroom, that, in fisct, all the computers are 
located in labs, to a variety of mixes of those, between lus and in 

dass. 

Senator Jeffords. Well, I have seen the worst and the best. I 
tell you. I was at one school in New York City in a six-story build- 
ing, and th^ had about half a dozen computers on one floor, and 
they had 1970’s software. 
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It was a sad thing. But that teacher was in love with it, and she 
had gone out and taught some software with her own money. We 
have incredible needs in some of these places. 

We have other means of communication techniques now, such as 
new direct linkage from 16-inch dishes. 

Is it not risky to gamble that telephones are going to be the pri- 
mary means for technological advances? Is mat a gamble we 
should make, and try to fund, or are there other technologies which 
are soon going to be available and cheaper? 

Ms. Fulton. I do not think there is any one answer. Much of 
what depends is what is in place in a community. Some places 
have very strong cable systems. Other places have fiber optic laid. 

There are some interesting exam^es of trying wireless tech- 
nologies for some of the connections. But in each of these, even in 
the wireless, they tend to use them for more local application, and 
the access to a broader link may still require the computers and 
telecommunications links. 

So there is no one answer. I do not think anybody is putting all 
their chits in one place. 

Senator Jeffords. What needs to be done to get our teachers up 
to speed? What does it take? 

Dr. Hayes. Well, one thing is to frve them a computer or to pro- 
vide them access. Our studies show that fewer than 30 percent of 
teachers in the United States actually have exclusive use of a com- 
puter at school, as I believe Kathleen alluded to earlier, as did sev- 
eral others, that means that they have a less technology-driven en- 
vironment at school than they do at home. So I would suggest get- 
tii^ teachers a computer as a foundation to that process. 

Dr. Kelly. There have been some very effective models on look- 
ing at what is the best, quickest way to have a teacher to be able 
to use computers in a teaching, learning environment. 

One of tne successful ones has been to provide a teacher with 
some inservice, perhaps as much as 40 hours of inservice, and then 
send the computer home for the summer, and make it part of the 
teacher^s reguisu: environment, in terms of being at home. 

And then when the teacher comes back from the summer vaca- 
tion, it is very interesting to see what kind of gains have been 
made in terms of infusing the use of technology into their work en- 
vironment as a tool for memselves, so they can graduate and use 
it as a learning tool for their students. 

But you have to keep in mind, how much time does a teacher 
have in the classroom itself. I mean does a teacher sit down at 
their desk? Do you want a teacher sitting down at their desk all 
day using a computer? I do not think so. 

I think you want the teacher interacting with the students, and 
you want the teacher using the technology as a teaching tool, but 
first they have to become computer users themselves on a personal 
basis. 

Senator Jeffords. Well, I want teachers not to be afraid of com- 
puters. I recognize they will not all be experts, but at least, my 
feeling is, from visiting school districts, the problems teachers 
have, as well as the rest of us are relatively simple. However, as 
you have seen, even the members here grapple with these prob- 
lems. 
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Senator C(X!HRAN. Well, wait a minute. Some of us were not 
grappling. [Laughter.] 

Senator Jeffords. But that is a serious problem. I have to leave, 
but I jiist want to thank you again. I have so many questions. This 
is so incredibly important for us to get up to sp^ as fast as we 
can, but I can see the cost involved. 

And the GAO, I know you just came out with a study recently 
bn school buildings for Senator Moseley-Braun. Did that include in 
it, do you know, the needs for technology separately, and a way to 
measure the ne^ for telecommxmications infrastructure? 

Ms. Morra. We have a lot of information, not only nationally, ^ 
but for each State. For example, we came out with a similar ratio 
of kids per computer of 11 to 1, but it really varies by State. So, 
for example 

Senator Jeffords. Well, again, is that a certain grade level, or 
is that from 6 to 12? 

Ms. Morra. The numbers that I am reporting now would be K 
through 12, but some of them we can break up by elementary and 
secondary. And certainly, computers are more prevalent at the sec- 
ondary levels than at the elementary school levels. 

But we see a range, overall, in K through 12, for example, of 
some States that have a ratio of 7 kids to 1, but other States that 
have a ratio of 21 kids to 1. So things really vary. 

But one of the biggest points that I think comes out of our ?tniy 
is the inadequate, insufficient electrical wiring. What we even saw, 
when we went aroimd to some of these places, for example, one 
school in Chicam, they had a lot of computers sitting there that 
they probably added into their ratio, so they may have looked like 
they had a good student-computer ratio, but all the computers were 
sitting in pues and boxes in this room, because they did not have 
the electrical wiring to plug them in. 

We heard of other schools, for example, where the teachers said, 
well, you know, I would like to use the computer, but our class- 
rooms only have two outlets each, and if four of us use the two out- 
lets at the same time, we trip the circuit breaker. 

It happens once a month, as is. This problem of schools only 
being wired for film projector, is a very serious, very real problem. 

Senator JEFFORDS. My last <]|uestion is: Taking into consideration 
the amount of capital that will be necessary to try and increase 
these ratios, what hapMns to all the upgraded computers? 

We just upgraded all of ours in Congress here. Is there any way 
that anybody tries to see how we can get those to schools, if they 
are still useable? There must be millions of older computers float- 
ing around. 

Ms. Morra. We saw in our trips a lot of donated computers, 
whidi was good, but the one thing that— it does not allow any kind 
of networking, and it created prwlems in that idl tiiese different 
computers require different kinds of software. You could not do a 
larm group and have students all using the same software. You 
oomd not nave students talking to students, because these were all 
different kinds of packages, different types of equipment. 

And that really is a problem when tney get this hodge-podge of 
equipment in the classroom. 
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Ms. Fulton. I was just going to say, one of the donations that 
we have seen is very often when high schools upgrade, then they 
send their older computers down to the elementary schools, so 
there are lots of difterent ways these things are happening. 

But teachers are usually so eager to get whatever they can get, 
that even with these problems, at learc the ones who are com- 
fortable with the technolow, will say, well, I w^ figure out some- 
thing, and I can use this mr some activities, ft* not for evei^hing. 
So some of those programs at least are putting more into the 
schools. 

Dr. Kelly. One of the things you have to keep in mind, though, 
is when you talk about teaching and learning, there are some fsJ>u- 
lous things that are comiim out on the market that have either 
been spurred by Federal Government funds, or State ftmds, or 
whatever, they require high memoiy, they require speed. 

' Teachers see those things, they get excited about <^e things that 

students can do with those things, then they turn around, they go 
back to their dassroom, and they have an old Apple II-E, with 
some old software, and they get very, very firustrated. 

They get very frustrated at being perceived as second-class citi- 
zens, always with the castoffs. So if we are ming to try and get 
people, or continue to get people enthusiastic about it, we are going 
to have to put our priorities where they belong. 

Senator JEFFORDS. Thank you very much, Mr. Chairman. 

Senator CoCHRAN. Thank you. Senator Jeffords, for your attend- 
ance and participation at the hearing. You have made an excellent 
contribution, ana for that we are very grateful. You are also Chair- 
man of the Education Subcommittee again this Congress, and we 
know you have a lot of influence in these matters. 

Let me ask another question. You were talking about students 
having access to computers, and the availability of computers in 
the classroom, and teacher training, and the like. 

It occurs to me that we have gotten to the point where we ought 
to consider requiring teachers, before they can be certified as teach- 
ers, to be computer literate. 1 do not know why we do not do that. 
Does anybody have a reaction to that? 

Ms. Fulton. There are a number of States who required that. 
We have a list in our report that shows that, and it has increased 
somewhat, but not that much even since our 1988 study. 

I think there are 18 States that require that of teachers, and be- 
^ fore it was something like 12 States. But, again, how you define 
computer literate keeps changing as well. But there ate lots of 
ways that States can encourage this in the way they set up their 
recrements for new teachers. 

> Dr. Kelly. I am one who teaches one of those classes 

Senator Cochran. Of teachers to use computers. 

Dr. Kelly [continuing]. Of teachers— yes; it is called a clear cre- 
dential requirement in the State of California, to take an edu- 
cational technolc^ course. 

Now, the legislation does not say course. The legislation gives a 
set of competencies that teachers must have in order to be able to 
have a certain certificate. But the difficully we have found in Cali- 
fornia is twofold. 
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Either the university itself does not put educational technology 
to the forefront, so the kind of technology that the teachers are 
coming out with is behind what the schools have, or it is the re- 
verse, the university has put resources into it, those preservice, be- 
coming teachers are very well aware, they go out into a classroom 
ve^ enthusiastic, and they have nothing to work with. 

^nator CoCHRAN. Well, we all use our own experiences, like 
your story about your daughter and the computer experience she 
had. I think about when I went on the board at the Air Force Acad- 
emy, one of the things that impressed me was that each entering 
new student at the Aar Force Academy is issued a computer. 

Standard with the uniform and everything, you got a computer. 
It is in your room, and it is your computer, and you use it for the 
4 years you are there, so when you come out of that experience, it 
is just part of your education. Vou are competent in using it, obvi- 
ously comfortable in it. 

I wish that it were such that all of our colleges and universities 
had the same kind of opportunity to give all their students. 

Dr. Miller pointed out that Kodak is not in the business, and 
most companies are not, of providing remedial education for em- 
ployees. 'Sou expect that people come to the job with a certain level 
of competence, education, and abilities. 

I think we are going to have to start expecting that of teachers, 
too. They should come to the job of teaching with a level of com- 
petence and familiarity with technology, and computers, especially. 
The should not have to be taught after they get there how to use 
them, but should know before they get there how to use them. 

What is your reaction to that. Dr. Miller? 

Dr. J^LLER. Well, I agree, absolutely, but I cannot stress enough, 
also, the need for constant retraining, too. As was pointed out ear- 
lier, the teacher training that is going on now in the few States 
that do have requirements — and I actually taught at the University 
of Missouri 10 years ago, and was one of those people teaching 
teachers how to use computers. 

TTbose people who came through my program 10 years ago, I hope 
have had some retraining. [Laughter.] 

But we certainly expect it in the business world, and I would as- 
sume that the world of education is no difterent. 

Senator Cochran. Well, I cannot thank you enough for the con- 
tribution you have all made to this hearing. We have had, I think, 
an excellent hearing. 

Senator Jeffords’ comment about it was the most exciting and in- 
teresting hearing he has had an opportunity to attend since he has 
been in Congress mirrors my view, too. This has been an excellent 
hearing. 

First of all, I want to thank Doris Dixon, who is my staff member 
whose inspiration was the cause of our having the heariM, and 
then organizing it, and inviting the witnesses, arranging it. Thanks 
also to the other members of our subcommittee staff, Bettilou Tay- 
lor, Richard Wing, and Meg Snyder, who have all contributed so 
much to the success of the hearing. 

Again, I want to thank PBS for setting up all of the equipment 
that we used today, and having staff members available here to 
help us understand how to use the laptops that we put on the 
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desks instead of in our laps, and all of the other equipment that 
we had the opportunity to use today, all worked together to make 
this an excellent hearing. 

To all the witnesses who came from far and near, thank you 
very, very much for doing that. 

I thi^ the hearing record that we made today is going to serve 
a very important purpose to help us make decisions that are based 
on reality, the facts and the needs. In view of the budget con- 
straints, the quality of our decisionmaking now is more important 
thru ever, about what we fund, and at what level we fund it at the 
Federal level. 

It is going to have very important consequences, in terms of the 
quality of our education system throughout our country. It is quite 
a sobering challenge that we face, and your being here has hmped 
us do a better job of that. For that, we are very grateful to all of 
you. 



CONCLUSION OF HEARING 

The subcommittee will stand in recess subject to the call of the 
Chair. 

[Whereupon, at 12:16 p.m., Tuesday, April 4, the hearing was 
concluded, and the subcommittee was recessed, to reconvene sub- 
ject to the call of the Chair.] 
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Material Submitted Subsequent to Conclusion of 

Hearing 

[Clerk’s note. — Additional material was received by the sub- 
committee subsequent to the conclusion of the hearing. The state- 
ment will be inserted in the record at this point.] 

( 206 ) 



1 



i 



f 





1 



206 



STATEMENT OF JOHN CRADLER 

One of the most impoittni issues facing Congress is to work with business* education, and the 
states to enable the nation*s schools to better prepare students for a technological workforce and to 
ensure that education has a place on the National Information Infrastnicture. This document 
provides background and important information for national leaders concerned about education* the 
mformation infrastructure, and related issues for the Federal Government. 

I. Wh> -^re technology and tclccomniunications important for education? 

A review of current research and evaluation findings from studies (1993) has determined that the 
integration of technology and telecommunications into education... 

• Improves attitude and confidence-especially for *at-risk* students. 

• Provides instructional opportunities otherwise not available. 

• Increases and expands learning opportunities. 

• Increases mastery of \ xationS and work force skills. 

• Significantly improves student problem-solving skills. 

• Improves writing skills as a result of using telecommunications. 

Another review of technology and reform conducted by the Council for Educational Development 
and Research (1995) concludes that for technology to be effectively applied in schools... 

• Schools should not support a tcchnci 3gy design that docs not empower learning. 

• Schools must connect technologv to powerful learning designs. 

• Schools must* from the outset* plan on connecting their technologies to the Nil. 

Other studies show that the Federal government has already played a significant role in supporting 
and leveraging effective uses of technology in education. The Office of Educational Research and 
Improvement (OERl) has funded many studies and developmental projects and programs that have 
and emunue to help states implement and procure local funding for technology in education. Far 
West Laboratory (IWL) and the South West Laboratory for Educational Research completed major 
OERI studies on distance learning. These studies showed that distance learning generally is a very 
cosi*effec^ strategy for bringing* previously unavailable, quality instruction to rural areas of the 
country. Tte studies provided ongoing feedback to the developers of the programming to ensure 
augnment with high academic standards* interesting programming to meet needs of diverse learner 
popul^ons, and provided information needed to inform states about ways to adopt, adapt* and 
provide local funding to sustain these resources. 

The Regional Educational Laboratories in collaboration with the federal and state governmental 
agenci^ and business and industry are expanding efforts to conduct applM research and 
evaluatmn needed to support high aualiiy local applications of technology in education. The 
Impco^^g Americas Schott Act (lASA) provides needed incentives and guidelines to promote the 
expansion of research and evaluation needed to keep education and policy makers informed about 
IT ^ emerging benefiu of technology to enhance teaching and learning in the 



3. Do information technologies contribute to needed education reform? 

We loiow that techndogy is rapidly emerging as a critical component of education. Research has 
cmi^nily shown the benefits of distance learning and telecommunications. For example. Far 

of^ucationa^t^^ 19S4to 1991 , hucondu^ extensive reaeaich on the 

C^OTia Technoloiv &hool Projects* and has recenily cwnictcd studies of the TEAMS 

S^Schools Program and tire Hughes Galaxy ClauroomDistaiKe Learning Progiiim. CurrcnUy 
Fi^is conductiM a comprehensive state by state analysis of state education^ technology plans 
and legulauon. FuKUngt are u follows: 



Trohnology alone doM n^ have a significant effect on leaching and learning. . . it is a tool that 
when with tested and instructional practices and cuniculum can be an effective ingredient to 
fosrer change. Samples of the many findings from federally funded studies show that for 
techirelogy applications are effective when 



• teachers integrate technology into curriculum and instruction 

• technology offers opportunities for students to solveproblems and construct solutions. 

• teachers and admmiUfatori jointly plan for the use ol^hnotogy. 

• |owimentproinotcsapplk»tk)nsofiechnolo|yanddcvck)pii^ 
video programs that iiwet educational content standards. 
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• policy leaders and administrators at all levels of government and business work 
together to promote the planned use of technology to support teaching and learning 

2, To what extent is telecommunications access a priority for education? 

TIw N^!!J-TET, representing a consensus of over 85 national professional education, business* 
and trade associations, developed 19 requirements for education and the National Information 
Infrastructure (1994), which are summarized as follows: 

Access Requirements 

• Ensure that all learners have affordable and equitable access to the Nil. 

• Ensure that the Nil is accessible in a variety of learning environments. 

• Develop a varie^ of sustained public and private 
partnerships and funding. 

• Make public and private information resources 
available. 

Application Requirements 

• Coordinate Nn-rclatcd education activities conducted by Federal departments and 
agencies. 

• Develop and disseminate Nil guidelines for education. 

• Identify and disseminate effective education and training applications. 

• Inicgraic applications of the NU into education reform. 

• Develop quality education and training applications. 

• Conduct leseaich on the education appU^Uons. 

• Promote professional development and technical assistance. 

• Support on-going evaluation of the cffocUvcncss and impact of the NIL 

Technical Requirements 

• Emphasize interactive, broadband transmission of interactive voice, video, and dau. 

• Provide seamless interconnection among networks. 

• Guide the development of voluntary standards to promote interoperability. 

• Ensure that the Nil is easy to use. 

• Develop “navigation’* systems for locating resources on the NU. 

• Support user collaborauon. 

• Create adequate security measures for network resources. 

^e CouKil of Chief State School Officers (CCSSO), under cooperative agreement with the 
National Telecommunications and Information Administration (NTIA) of the US. Department of 
released a report on telecommunications and the National Education Goals through 

USE IT project USE IT makes recommendations for the federal role in education and the 
NU drawn upon the expertise of key individuals from education, government, and private 
industry, as follows: 

• Education agencies at all Icvcis must support development and use of distance-learning 
to achieve the National Education Goals. 

• The telecommunications indusuy, distance-learning service providers, and regulatory 
agencies must support and develop distance-learning delivery systems that are 
compatible and interoperable. 

• F^rai government should promote publtc/private partnerships for distance learning 
and support regional and sUtewide af^lications of disunce learning as an integrated 
national resource. 

• Fcdcrri regulatory agencies must develop policies that ensure affordable rates for ihp 
educational uses of telecommunications resources. 

• Federal and state ageiKies, in cooperation with the private sector should develop new 
resources for inyutment and capital development for distance learning. 

• National authmUes should undertake awareness and outreach activities to inform 
educators, busirtess and industry, and the public of the value and importance of 
distance learning to achieve the National ^ucation Goals. 

4. What is the current reality regarding access and use of technology in schools? 
Recent surveys show that wc are developing a nation of education ’haves* and ’have nots* with 
respect to educational access and use of the information highway. 
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The National Center for Education Statistics (1995) reports the foUowing: 

• Overall, 35 % of public schools have access to the Internet but only 3 % of all 
instructional rooms (classrooms, lobs and media centers) in public schools are 
connoted to the Internet 

• Funding is the major barrier most often cited in the acquisition or use of advanced 
telecommunications in public schools. 

• Seventy-five pemnt of public schools have computers with some type of 
telecommunication capabilities (l.e., local area networks or wide area networks). 

• Smaller schools with emoUments of less than 3(X) are less likely to be on the Internet 
than schools with larger enrollment sixes. Only 

30% of small schools lepocied having buemet access, while 58% of schools with 
enrollments of 1,000 or more reponed having Internet access. 

An American Electronics Association (1995) survey concludes: 

• The NH in schools would benefit curriculum content, increase computer skills for 
students, increase student motivation, provide greater opportunities for students for 
independent investigation and research, and increase access to information for 
educators. 

• The Nn would equalize opportunities for economically disadvanuged and disabled 
students. 

• In order for the Nil to be successfully implemented in schools, sufTtcient funds and 
equipment, adequate training of educators on the availability and use of information 
technologies, and inexpensive access to telecommunications is essential. 

A recent report from the White House Office of Educational Technology and Policy (OSTP) 
reponed that less that one percent of the amount expended for R & D in technology-relaurd defense 
training is expended for similar purposes in education. This statistic is also commonly reported for 
business and industry in comparison to education. This suggests an important reason that schools 
are as FCX^ Chair Hundt would uy: 

’*there are thousands of buddings in this country with milUons of people in them 
who have no telephones, no cable television and no reasonable prospect of broad 
band services. 7hey*re coded schools. ** 

Many other leaders of this country are making similar observations about the nation*s schools. 

The Speaker of the House, Newt Gingrich recently suted that all students should have access to 
the internet and that all persons should possess a laptop computer. 

5. What out the federal government do to help ensure that teachera and learners 
can access and benefit from the information highway? 

Their is little doubt that the federal government should play a strxmg and active role in regarding 
education and the NIL As this report documents, there hu been much attention to this mue and 
in every case, findings generally suggest that the federal government should provide the policies to 
ensure education access along with necessary research and developmem to offer the models and 
guidance needed by sutes and localities for the successful design and application of technology in a 
variety of leaming environments. To some extent the Federal role in supporting technology in 
education has already been defined and recently put in sutule with the Goals 2000 and the 
Improving Americas Schools Act (lASA). This legislation establiihed: 

• National poUcy and planning leadership with the U.S. Office of Educational Technology 

• National educational technolofy RAD paitnerahips between business and education 

through the recently announce *Challenfe Grants** 

• Regional staff development and assistance for effective technology integration 

• Grants for the locaL planned applicttion of technology to support teaching and leaming 

• Distance learning prograins,iASliuctional video development, and others 

The ^ign of these programs was guided by extensive study and research with a great deal of 
public input from the sutes. In fact, much of the Ians uage was derived from suie policies that 
have proven themselves over time. These programs tncoiporated in this legislation were 
authorize and funded for FY 1995. However, the proposed recissions may eliminate the 
oppormniw for these programs to be implemented and would cut other programs with already 
Mtiblished effectiveness. If this happens, it is likely that many of these concepts will again it 
introduced in new leiislation. In fact, some membm of congreu are already considering 
legislation that would re-invent these programs. 
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Rather than rescinding the already minunal appropriation for educational technology, it is 
suggested that Congress increase appropriation to the amounts authorized. Furthermore Congress 
should introduce and support telecommunications policies and legislation that provide incentives 
and spwial consideration for including education as one of the most critical components of the Nil. 
There is more than enough evidence to justify a strong federal role in ensuring that all citizens have 
access to information and education on the National and Global Information Highway. It is clear 
that the sutes alone cannot make this happen. 
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